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SECOND  ANNUAL  CONFERENCE  OF  STATE  SANITARY 
ENGINEERS. 


TRANSACTIONS. 
Morning  Session,  Wednesday,  June  1,  1921. 

The  Second  Annual  Conference  of  State  Sanitary  Engineers  was 
called  to  order  at  10  o'clock  a.  m.,  June  1,  1921,  at  the  State  House, 
Boston,  Mass.,  Mr.  Whittaker  presiding. 

The  following  persons  were  present  during  the  conference: 

Representatives  of  the  State  health  departments : 

Connecticut Mr.   J,   Frederick  Jackson,  director,  sanitary 

engineering. 

Georgia Mr.  H.  C.  Woodfall,  director,  division  of  sani- 
tary engineering. 

Indiana Mr.  John  C.  Diggs,  State  sanitary  engineer, 

water  and  sewage  laboratorj^ 

Kansas Prof,  Albert  Jewell,  chief,  division  of  water 

and  sewage. 

Massachusetts Mr.  Wright,  sanitary  engineer. 

Michigan Mr.  E.  D.  Rich,  State  sanitary  engineer. 

Minnesota Mr.   H.   A,    Whittaker,   director,   division   of 

sanitation. 

Mississippi Mr.  H.  A.  Kroeze,  State  sanitary  engineer. 

Missouri Mr.  Joel  I.  Connolly,  State  sanitary  engineer. 

New  Hampshire — Mr.  Charles  D.  Howard,  chemist  in  charge  of 
water  supplies. 

New  Jersey Mr.  H.  P.  Croft,  chief,  bureau  of  engineering. 

New  York Mr.    Theodore    Horton,   director,    division    of 

sanitary  engineering. 

North  Carolina  __Mr.  H.  E.  Miller,  director,  bureau  of  engineer- 
ing and  inspection. 

Ohio Mr.  W.  H.  Dittoe,  chief  engineer,  division  of 

sanitary  engineering. 

Pennsylvania Mr.  C.  A.  Emerson,  chief  engineer,  division  of 

engineering. 

Rhode  Island Mr.  Stephen  DeM.  Gage,  chemist  and  sanitary 

engineer. 
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Eepresentatives  of  the  State  health  departments — Continued. 

South  Carolina— Mr.  E.  L.  Filby,  State  sanitary  engineer. 

Tennessee Mr.  C.  N.  Harrub,  State  sanitary  en<^ineer. 

Virginia Mr.  E,  H.  Gage,  sanitary  engineer. 

Washington Mr.  C.  E.  Dorisy.  State  sanitary  engineer. 

West  Virginia — Mr.  Ellis  S.  Tisdale,  director,  division  of  sani- 
tary engineering. 
Representatives  of  United  States  Public  Health  Service: 

Associate  Sanitary  Engineers  C.  N.  Harrub,  Sol.  Pincus,  and 
A.  F.  Allen. 

Assistant  Sanitary  Engineers  A.  E.  Gorman,  Joel  I.  Connolly, 
and  I.  W.  Mendelsohn. 

Junior  Assistant  Sanitary  Engineer  E.  C.  Sullivan. 
Guests : 

Mr.  George  C.  Whipple,  professor  of  sanitary  engineering,  Har- 
vard University. 

Mr.  H.  W.  Clark,  director  and  chief  chemist,  division  of  water 
and  sewage  laboratory.  State  Department  of  Health,  Massa- 
chusetts. 

Mr.  Bertram  Brewer,  assistant  engineer,  Massachusetts  Depart- 
ment of  Health. 

Mr.  Arthur  D.  Weston,  assistant  engineer,  Massachusetts  De- 
partment of  Health. 

Mr.  Melvin  C.  Whipple,  instructor,  Harvard  University. 

Mr.  M.  P.  Horwood.  instructor,  Massachusetts  Institute  of  Tech- 
nologA^ 

Dr.  L.  Williams,  United  States  Public  Health  Service. 

Mr.  Hearne,  assistant  sanitary  engineer,  State  Department  of 
Health.  Michigan. 

Mr.  R.  S.  Weston. 

Mr.  M.  N.  Baker. 

Mr.  William  J.  Orchard. 

Mr.  Pratt. 

Mr.  I-<eslie  H.  Allen. 

In  view  of  the  absence  of  the  regular  secretary,  Mr.  Mendelsohn 
was  appointed  secretary  of  the  meeting  of  the  conference  at  Boston. 

The  report  of  the  executive  committee  was  made  and  api)roved. 

A  motion  was  made,  seconded,  and  carried  to  appoint  a  committee 
to  reconsider  and  modify  the  proi)osed  draft  of  the  constitution  of 
the  conference.  The  committee  consisted  of  Mr.  Horton,  chairman, 
Mr.  Dittoe,  Mr.  Tisdale,  Mr.  Filby,  and  Mr.  Tlarnib. 
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REPORT  OF  CORRESPONDING  SECRETARY  OF  THE  CONFERENCE 
OF  STATE  SANITARY  ENGINEERS  FOR  THE  YEAR  ENDING 
JUNE  1,  1921. 

At  the  Conference  of  State  Sanitary  Engineers  held  in  Washing- 
ton on  May  23  and  24,  1920,  request  was  made  of  Assistant  Surgeon 
General  A.  J.  McLaughlin  by  the  officers  of  the  conference  that  the 
Public  Health  Service  sanitary  engineer  stationed  at  the  bureau  be 
detailed  as  corresponding  secretary  of  the  Conference  of  State  Sani- 
tary Engineers  to'  collect,  analyze,  and  report  to  all  State  sanitary 
engineering  divisions  data  on  the  prevailing  and  proposed  activities 
in  sanitary  engineering.  Such  an  arrangement  was  agreed  to  by  Dr. 
McLaughlin,  but  the  statement  was  made  by  him  that  such  work 
as  might  be  accomplished  by  this  sanitary  engineer  in  such  capacity 
was  entirely  in  behalf  of  the  conference  and  had  no  connection  offi- 
cially with  the  bureau. 

Associate  Sanitary  Engineer  Pincus  oecame  the  first  corresponding 
secretary  and  acted  as  such  until  September  1,  1920,  when,  upon  his 
being  detailed  elsewhere,  Assistant  Sanitary  Engineer  Mendelsohn, 
who  was  stationed  at  the  bureau,  became  corresponding  secretary. 

Following  the  desires  of  the  conference,  as  expressed  at  the  1920 
meeting,  efforts  were  made  to  transmit  information  of  the  work 
done  by  each  State  sanitary  engineering  division  to  all  the  others. 
Later,  upon  investigation  of  the  literature  on  sanitary  engineering 
available  to  the  State  sanitary  engineers,  and,  in  view  of  the  finding 
that  but  few  technical  journals  are  used  by  the  State  sanitary  en- 
gineers, it  was  decided  to  culLthe  technical  journals  of  this  country, 
Canada,  England,  and  other  nations  and  transmit  abstracts  on  im- 
portant articles  on  sanitary  engineering  to  all  the  State  sanitary 
engineers.  One  of  the  important  results  of  this  investigation  was 
that  no  technical  journal  of  this  country  covered  the  sanitary  en- 
gineering literature  of  the  world  as  adequately  as  the  matter  re- 
quired, and  that  valuable  foreign  contributions  on  malaria,  water 
treatment,  sewage  disposal,  and  other  sanitary  engineering  subjects 
were  not  being  brought  to  the  attention  of  the  sanitary  engineers  of 
this  country.  It  is  now  endeavored  to  correct  this  condition  by  fur- 
nishing weekly  public  health  engineering  abstracts,  primarily  for 
the  use  of  the  State  sanitary  engineers.  It  might  be  added  that  these 
abstracts  have  fulfilled  their  purpose  in  several  instances  already, 
notably  concerning  present  procedure  in  malaria  measures  in  the 
United  States  and  regarding  alum  treatment  of  water. 

Since  October  30,  1920,  1,278  copies  of  28  separate  bulletins,  issued 
either  by  State  sanitary  engineering  divisions  or  other  bodies  or  per- 
sons, but  all  concerning  sanitary  engineering,  have  been  forwarded 
through  the  corresponding  secretary  to  all  the  State  and  Government 
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sanitary  engineers;  and  abstracts  of  over  200  articles  on  sanitary 
engineering  from  the  journals  of  69  separate  technical  publications 
have  been  mimeographed  and  sent  to  the  sanitary  engineers.  Be- 
sides these  technical  publications,  many  reports  of  interest  to  sanitary 
engineers  are  available  from  other  nations.  The  mailing  list  for  the 
public  health  engineering  abstracts  has  increased  from  82  names  on 
January  1,  1921,  to  168  on  May  28,  1921,  simply  as  a  result  of  com- 
pliance with  requests  of  sanitary  engineers  for  copies. 

Other  work  accomplished  included  the  mimeographing  and  trans- 
mission of  questionnaires,  forwarding  replies  for  the  conference's 
committees,  and  assistance  with  the  program  for  this  conference. 

It  is  believed  that  if  a  little  time  is  regularly  devoted  by  each 
State  sanitary  engineer  to  forwarding  to  the  corresponding  secre- 
tary information  concerning  sanitary  engineering  matters  of  inter- 
est to  tlie  other  sanitary  engineers,  for  instance,  such  as  an  interest- 
ing experiment  observed  by  the  sanitary  engineer,  the  sum  total  of 
benefits  to  each  sanitarv  engineer  will  be  large  indeed. 


^Ir.  Robert  B.  Morse,  chief  engineer,  Maryland  State  Department 
of  Health,  presented  the  following  paj3er : 


SOME  PRODUCTIVE  ACTIVITIES  OF  A  STATE  SANITARY 
ENGINEERING  OFFICE. 


The  measure  of  the  effectiveness  of  any  activity  of  a  State  bureau 
of  sanitary  engineering  may  be  evolved  from  a  consideration  of  the 
probable  effect  of  such  an  activity  upon  sickness  and  death  rates  from 
individual  or  general  diseases.  As  a  corrollary  to  tliis  statement  it 
may  be  assumed  that  that  activity  is  most  effective  which  influences 
the  public  health  to  the  greatest  degree  and  at  the  least  cost.  It 
naturally  follows  that,  with  activities  of  equal  inlierent  sanitary 
importance,  that  which  influences  the  greatest  number  of  people  is 
the  most  effective.  It  is  true  that  local  conditions  and  prejudices  are 
modifying  influences,  but  in  general  the  above  principles  may  serve 
as  satisfactory  guides  for  engineering  activities. 

With  this  basis  of  satisfactory  performance  in  mind,  it  is  interest- 
ing to  note  certain  variations  of  procedure  of  State  engineering 
organizations  in  apportioning  activity  and  funds.  When  the  engi- 
neer finds  himself  in  the  position  of  determining  the  direction  his 
future  or  present  activities  should  take,  he  sometimes  seems  to  have  no 
definite  plan  of  procedure  or  process  of  elimination  by  which  he 
arrives  at  a  conclusion.  If  one  surveys  the  field  of  State  engineering 
activity,  it  is  not  at  all  rare  to  find  unbalanced  distributions  of  energy 
in  such  fields  as  comfort  station  control,  swimming  pool  sanitation, 
ventilation  control,  and  other  functions  whose  public  health  implica- 
tion either  is  perhaps  decidedly  hazy  or  does  not  affect  a  large  pro- 
portion of  the  public.  Engineering  bureaus  whose  force  and  budget 
are  so  large  as  to  permit  them  to  run  the  gamut  of  all  popular  and 
ephemeral  campaigns  are  rare.  Where  they  exist  it  may  be  wise 
to  extend  activities  to  such  fields  as  may  be  open  for  the  develop- 
ment of  esthetic  standards,  even  where  the  public  health  advan- 
tages therein  are  only  slight.  Unfortunately,  however,  most  State 
organizations  are  not  in  the  above  class,  with  reference  either  to  funds 
or  to  men.  They  must,  therefore,  justify  the  allocation  of  a  large 
part  of  their  appropriation  to  a  very  small  proportion  of  the  popula- 
tion, if  they  carry  on  such  campaigns.  Without  such  a  justification 
it  would  certainly  appear  that  energies  devoted  to  comfort  stations 
or  ventilation,  for  example,  by  a  small  and  inadequately  financed 
bureau  are  misdirected,  to  say  the  least.  This  conclusion,  no  doubt, 
will  arouse  opposition,  but  should  it  not  stand  until  the  greater 
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relative  sanitary  importance  of  comfort  station  and  ventilation  ac- 
tivity, as  against,  for  example,  that  of  adetjuate  water-supply  control, 
has  been  amply  demonstrated?  In  so  doing  the  requirements  of 
public  comfort  should  not  be  confused  with  those  of  the  public 
health. 

In  similar  fashion,  we  may  well  ask  how  much  time  and  money 
should  be  expended  on  such  activities  as  sanitary  privy  campaigns 
and  railroad  and  steamboat  water  supply  certification.  While  the 
public  health  importance  of  these  examples  is  more  apparent,  the  fac- 
tors of  cost  and  proportion  of  public  affected  play  a  predominating 
part. 

If  but  a  fraction  of  the  time  and  money  that  are  expended  in  some 
sections  in  an  effort  to  have  sanitary  privies  installed  in  thinly 
populated  rural  districts,  or  in  ill-considered  campaigns  to  have 
them  used  throughout  villages  and  towns  where  complete  sewerage 
systems  could  be  constructed  and  operated  at  little,  if  any,  greater 
individual  expense,  how  much  greater  would  the  total  sanitary  value 
be.  How  many  more  people  would  be  benefited  by  the  construction 
of  a  few  adequate  sewerage  systems  than  by  the  installation  of  many 
sanitary  privies.  If,  also,  as  much  time  were  given  to  original  in- 
vestigations in  the  field  of  design  and  operation  of  water  purifica- 
tion works  as  to  consideration  of  relative  values  of  pet  types  of  sani- 
tary privy,  how  much  broader  would  be  the  public  health  benefit. 

The  above  brief  analysis  of  engineering  activity  and  its  public 
health  evaluation  seems  necessary  as  an  introduction  to  a  discussion 
of  some  productive  activities  of  State  bureaus.  It  is  not  the  inten- 
tion to  enumerate  all  of  such  activities,  but  to  outline  only  two  forms 
thereof  which  have  demonstrated  their  usefulness  in  Maryland. 

The  functions  of  a  State  bureau  of  sanitary  engineering  are  those 
of  regulation,  development,  and  investigation.  In  this  paper  it  is 
assumed  that  the  powers  of  supervision  over  plans  exist,  for  without 
these  it  is  usually  difficult  to  carry  out  any  effective  program  of  work. 
We  further  assume  that  those  who  are  charged  with  the  approval  of 
plans  are  of  sufficient  engineering  competency  and  experience  to  be 
able  to  perform  this  duty  successfully.  With  incompetent  and  inex- 
perienced regulatory  examination  of  plans,  or  with  only  casual  in- 
spection, as  is  apt  to  result  from  unfamiliarity  with  the  problem, 
this  feature  of  State  control  will  be  a  failure.  We  may  pass,  there- 
fore, to  a  consideration  of  the  functions  of  development  and  of 
investigation. 

The  development  work  in  Maryland  has  for  its  purpose  the  instal- 
lation and  f'xt/^nsion  of  public  water  sujjply  and  sewerage  systems. 
This  activity  is  consideied  of  sufficient  importance  to  be  ])rovided 
for  as  a  major  division  of  the  bureau.    This  division  has  an  educa- 
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tional  object  in  the  large  sense.  It  aims  to  promote,  for  individual 
towns  or  combinations  of  communities,  the  use  of  adequate  water  and 
sewer  systems.  It  accomplishes  this  result  by  a  variety  of  methods, 
wiiich  include  the  preparation  of  preliminary  plans,  of  cost  esti- 
mates, of  methods  of  financing,  and  the  presentation  of  these  and 
other  pertinent  data  to  the  communities  concerned.  The  preparation 
of  prelimiary  plans  was  found  essential  in  order  to  be  able  to  present 
an  intelligent  case  to  the  people,  to  picture  to  them  the  location  of 
lines,  to  demonstrate  practicability,  and  to  prepare  a  fairly  accurate 
cost  estimate.  By  performing  the  above  function,  the  bureau  aids 
the  popular  mind  in  visualizing  the  concrete  system.  It  becomes 
easier  then  to  have  the  town  engage  the  private  engineer  to  prepare 
complete  plans  and  to  obtain  necessary  bond  issues.  By  stimulating 
in  the  above  manner  the  installation  of  systems  in  many  towns  that 
would  not  otherwise  act,  the  State  aids  rather  than  retards  private 
engineering  activity.  At  the  same  time  information  is  obtained 
which  permits  of  a  more  intelligent  survey  of  the  plans  later  filed 
by  the  outside  engineer. 

With  preliminary  plans  at  hand  the  problem  of  arriving  at  a  fair 
estimate  of  the  cost  of  the  improvement  to  the  community  is  simpli- 
fied. The  importance  of  this  second  step  in  development  work  can 
not  be  too  strongly  emphasized,  since  the  factor  of  cost  is  usually 
the  one  which  most  influences  local  action.  Often  the  public  health 
argument  has  but  little  weight,  while  low  capital  and  maintenance 
cost  may  carry  the  day.  Abstract  argument  as  to  the  desirability 
of  adequate  water  and  sewerage  systems  seems  to  have  little  influence 
at  least  upon  Maryland  local  authorities.  Financial  rather  than 
health  factors  almost  always  control. 

Since  the  mind  of  the  public  is  apparently  considerably  more  im- 
pressed by  a  dollar  than  by  a  death,  it  becomes  necessary  for  the 
State  to  adjust  its  talking  points  accordingly.  This  psychology  can 
not  be  ignored  and,  because  of  it,  considerable  thought  has  been 
given  to  the  development  of  practicable  and  just  methods  of  financ- 
ing water  and  sewerage  systems.  Here  again  human  nature  pre- 
determines and  directs  the  line  of  action  necessary.  It  has  been 
made  clear  to  us  in  most  campaigns  that  the  individual  rarely  is 
concerned  with  community  welfare.  Now  and  then,  a  Utopian  figure 
appears  whose  interests  are  communal,  but  most  often  the  individual 
is  interested  in  the  cost  to  himself.  On  this  account  an  effort  is 
made  to  work  out  for  each  property  holder  in  the  smallest  com- 
munities, and  for  standard  units  of  property  in  larger  places,  the 
total  annual  cost  which  will  result  from  the  introduction  of  a  new 
system.    This  can  be  done  when  there  are  available  preliminary 
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plans,  detailed  cost  estimates,  and  information  concerning  the  char- 
acter, size,  and  value  of  individual  properties. 

It  may  be  of  interest  to  point  out  that  more  effective  results  are 
obtained  by  quoting  fire  insurance  rates  before  and  after  installation 
of  a  water  system,  than  by  mere  reference  in  general  terms  to  public 
health  benefits.  By  the  same  process  of  appealing  to  the  individual's 
pocketbook  instead  of  to  his  heart,  it  is  usually  wise  to  keep  the  total 
cost  of  a  project  in  the  background,  while  emphasizing  the  low 
annual  cost  to  individual  property  holders. 

The  plan  of  financing  advocated  for  both  water  and  sewerage 
S3  stems  need  not  be  gone  into  in  detail  here.  Its  general  principles 
are  as  follows: 

Public  and  private  benefits  are  separately  considered.  The  pay- 
ments of  fixed  and  operating  charges  are  kept  distinct.  The  annual 
cost  of  the  bond  issue  for  constructing  both  systems  is  met  by  a 
combination  of  property  tax,  annual  front-foot  assessment,  and  house 
connection  charges;  the  cost  of  maintenance  of  both,  by  meter  service 
and  water  consumption  rates.  These  various  charges  are  distributed 
in  such  manner  that  the  expense  falling  upon  any  individual,  public 
or  private,  is  as  nearly  as  possible  proportionate  to  the  benefits  which 
he  derives. 

It  has  no  doubt  already  been  made  evident  that  the  program  of 
development  here  outlined  is  a  conscious  one  and  is  the  result  of  pre- 
vious planning.  It  is  not  intermittent,  but  continuous  and  selective. 
Towns  for  intensive  attention  are  carefully  chosen  on  the  basis  of 
population,  sanitary  needs,  and  financial  status.  Close  study  of  each 
case  from  various  viewpoints  is  carried  out.  The  process  of  develop- 
ment is  a  deliberate  one  in  which  field  and  office  studies  and  public 
presentation  and  discussion  alternate  and  mingle.  By  devoting  a 
separate  division's  activities  to  such  work,  assurance  is  had  that  the 
campaigns  are  well  thought  out  and  successive  and,  in  this  manner, 
discontinuous,  haphazard  excursions  with  general  facts  are  avoided. 
Special  knowledge  of  each  local  problem  is  acquired  before  and  dur- 
ing each  campaign.  The  method  of  attack  in  this  way  acquires  at 
least  a  scientific  aspect  and  the  work  should  bring  fruitful  results. 

Another  phase  of  State  engineering  activity  which  is  often  ignored, 
but  which  has  proven  its  usefulness  in  Maryland,  is  that  represented 
under  the  general  head  of  investigations  of  special  character.  The 
term  "research"  is  here  avoided,  because  of  its  restricted  connota- 
tion. Research  too  often  is  thought  of  as  conducted  in  the  laboratory 
on  a  basis  too  academic  to  be  practical.  Special  investigation,  how- 
ever, as  a  part  of  the  l)ureau*s  function,  has  a  much  wider  application. 
It  has  no  restrictions  made  l)v  official  division  or  by  impracticability. 
As  we  consider  it,  special  investigation  is  concerned  with  problems 
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of  design,  construction,  and  operation,  and  with  questions  of  admin- 
istration. It  should  include  laboratory,  office,  and  field  observations. 
It  is  necessarily  broad,  since  the  State  should  act  as  the  principal  res- 
ervoir of  information  regarding  sanitary  engineering  facts.  If  it  is 
to  serve  as  this  source  it  must  collect  data,  carry  out  experiments, 
develop  new  methods,  interpret  existing  phenomena,  and  suggest  new 
principles.  This  composite  function  can  not  be  successfully  sand- 
wiched in  amongst  other  duties;  it  demands  concentrated  and  con- 
tinuous application.  As*  in  development  work,  this  activity  also 
requires  a  special  viewpoint  and  a  new  body  of  facts,  usuallj'^  different 
from  those  gathered  either  in  administrative  or  development  work. 

The  justification  for  the  expenditure  of  time  and  money  for  this 
general  class  of  investigative  effort  is  of  several  kinds.  In  the  first 
place  no  other  body  exists  for  the  proper  development  of  such  data, 
for  their  coordination,  or  for  their  interpretation.  Communities  de- 
siring advice  turn  to  the  State  bureau.  It  should  have  available  at 
all  times  the  most  complete  and  recent  information  upon  any  sani- 
tary engineering  problem  in  order  to  carry  on  its  other  work  com- 
petently. In  addition,  such  information  must  be  selected  and  ac- 
curate. The  establishment  of  such  a  clearing  house  demands  spe- 
cialization. 

Besides  the  clearing-house  function,  which  investigation  supports, 
special  studies  also  provide  for  economy  of  design  and  operation. 
They  introduce  new  concepts  and  procedures  which  aim  at  all  times 
to  decrease  costs  and  to  increase  efficiency.  Their  public-health  value 
is  easily  measurable  if  one  stops  to  consider  that  a  new  fact  learned 
or  an  old  theory  modified  may  mean  the  construction  of  a  water- 
treatment  plant  and  the  consequent  change  from  an  inferior  supply 
to  one  of  good  quality.  If  investigation  should  lead  to  the  reduction 
in  cost  of  anj?^  sanitary  engineering  structure  it  has  aided  sanitation 
by  more  than  the  equivalent  saving  in  dollars. 

In  any  discussion  of  special  investigations,  we  are  naturally 
brought  to  a  consideration  of  the  part  so-called  "  pure  research " 
should  play  in  State  sanitary  engineering  duties.  It  should  hardly 
be  necessary  to  point  out  the  absence  of  any  transition  point  from 
pure  to  applied  research.  The  two  are  usually  closely  allied  and  it 
is  useless  to  speak  of  restricting  oneself  to  either  the  one  or  the  other. 
A  certain  appreciable  amount  of  theoretical  scientific  study  is  re- 
quired in  every  problem.  There  is  little  danger  of  converting  t4ie 
average  State  bureau  into  a  cloistered  student's  chamber,  when  the 
demand  for  the  solution  of  practical  sanitary  engineering  problems 
is  as  pressing  as  it  now  is.  In  order  to  solve  some  of  these,  however, 
a  definite  scientific  method  is  essential.  Without  facilities  for  such 
special  studies,  the  organization  is  frequently  seriously  handicapped. 
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In  the  preceding  pages  an  attempt  has  been  made  to  outline  two 
functions  of  State  sanitary  engineering  service  which  are  sometimes 
underetressed.  The  creation  of  two  separate  divisions,  development 
and  investigation,  on  a  parity  with  those  of  field  and  office,  has  its 
origin  in  the  desire  to  round  out  the  functions  of  the  Maryland 
bureau.  For  the  most  part  field  and  office  activities,  in  the  usual 
sense,  are  concerned  with  the  natural  progress  of  events ;  they  carry 
on  the  current  or  routine  duties.  In  order  to  make  such  duties  more 
effective  and  broader  it  is  necessary  to  develop  new  facts  and  new 
systems.  Both  office  and  field  divisions  are  already  engaged  in  a 
definite  class  of  work.  The  requirements  of  progress  demand  addi- 
tional specialized  functions.  It  is  these  which  the  divisions  of  devel- 
opment and  investigation  perform.  It  is  believed  that  their  im- 
poi-tance  and  their  latent  poAver  for  doing  good  have  been  made  suffi- 
ciently clear. 


Mr.   W.   H.    Dittoe,  chief  engineer,   Ohio   State   Department   of 
Health,  presented  the  following  paper: 


THE  TYPHOID  FEVER  EPIDEMIC  AT  SALEM. 


The  epidemic  of  typhoid  fever  which  occurred  at  Salem,  Ohio, 
during  the  fall  of  1920  is  of  unusual  interest  to  persons  engaged  in 
l^ublic  health  work.  This  epidemic  showed  one  of  the  highest  case 
rates  ever  recorded  and  at  the  same  time  the  mortality  rate  was 
the  lowest  of  the  important  epidemics  of  the  United  States.  The 
epidemic  was  caused  through  the  medium  of  a  public  water  supply 
which  for  many  years  had  been  of  a  high  degree  of  purity  and 
had  never  previously  been  held  responsible  for  any  water-borne  dis- 
ease. These  features  of  the  epidemic  warrant  a  complete  relation 
of  the  circmnstances  surrounding  it  and  there  is  now  in  preparation 
an  official  report  to  be  issued  by  the  State  department  of  health  which 
will  supply  all  details.  Therefore,  I  shall  not  endeavor  to  discuss 
completely  all  phases  of  this  epidemic  and  shall  only  relate  the  im- 
portant circumjstances,  including  a  description  of  the  water-supply 
system  and  the  manner  in  which  it  became  contaminated. 

The  city  of  Salem  is  located  in  Columbiana  County  in  the  north- 
easterly portion  of  Ohio  at  the  headwaters  of  Little  Beaver  River, 
a  tributary  of  the  Ohio  River.  The  population  of  the  city  is  about 
10,000.  It  has  a  thriving  industrial  development,  but  its  rate  of 
growth  has  been  rather  slow.  In  addition  to  its  public  water  supply 
system  the  city  has  a  system  of  sewerage  constructed  on  the  separate 
plan  and  also  has  a  number  of  paved  streets.  The  sanitary  sewers 
cover  practically  all  of  the  built-up  area  and  serve  a  population  of 
about  9,000.  Sewage  is  delivered  to  a  sewage-treatment  plant  located 
northwest  of  the  city,  consisting  of  tanks  and  intermittent  sand 
filters,  the  effluent  from  which  is  discharged  into  a  small  creek. 
This  plant  is  inadequate,  and,  moreover,  it  has  been  greatly  over- 
burdened due  to  the  misuse  of  the  sanitary  sewers.  The  city  has 
neglected  to  control  sewer  connections  and  as  a  result  these  connec- 
tions have  been  established  very  carelessly  and  have  permitted  large 
volumes  of  surface  and  subsoil  drainage  to  reach  the  sewers.  In 
addition,  there  are  several  poorly  constructed  private  sewers  con- 
nected to  the  system.  It  will  be  shown  later  that  the  improper  con- 
trol of  sewerage  was  a  contributing  cause  to  the  occurrfiuce  of  the 
epidemic. 

80772°— 22 2  11 
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HISTORY   OF  EPIDEMIC. 

During  the  early  part  of  September,  1920,  an  outbreak  of  enteritis 
occurred  in  Salem  and  was  observed  by  the  local  physicians  and  the 
health  commissioner.  This  outbreak  was  not  intense,  and  as  cases 
of  intestinal  disorders  were  more  or  less  prevalent  in  other 
communities  nearb}'  no  particular  concern  was  aroused.  It  was 
thought  by  local  physicians  and  health  officials  that  the  sickness  was 
"intestinal  influenza,"'  but  in  the  light  of  facts  later  learned  the 
Salem  cases  were  without  doubt  of  a  different  kind  and  due  to  an 
entirely  different  cause.  After  partial  subsidence  of  this  outbreak, 
u  second  and  much  more  intense  outbreak  of  enteritis  occurred,  start- 
ing about,  September  23  and  consisting  of  approximately  7,000 
cases.  Typhoid  fever  made  its  appearance  about  October  1  and 
after  October  12  the  typhoid  fever  cases  increased  very  rapidly,  the 
ei^idemic  mounting  to  a  peak  on  November  1.  Thereafter,  a  rapid 
decline  occurred.  The  total  number  of  typhoid-fever  cases  which 
were  reported  and  investigated  was  884,  including  not  only  the  epi- 
demic cases  but  those  which  preceded  and  followed  the  epidemic,  a 
period  of  two  months.  The  total  number  of  deaths  resulting  from 
the  epidemic  Avas  27.  Figure  No.  1  illustrates  graphically  the  course 
of  the  epidemic. 

"While  investigation  showed  that  the  typhoid  fever  epidemic  started 
about  October  1,  the  actual  existence  of  typhoid  fever  within  the  com- 
munity was  not  known  until  October  13.  In  the  early  part  of  Oc- 
tober the  city  health  commissioner  issued  a  public  warning  that  the 
water  from  the  public  water  supply  should  be  boiled,  but  this  warn- 
ing was  only  based  upon  a  policy  of  plajnng  safe  and  was  not  the 
result  of  knowledge  that  the  water  was  contaminated.  In  fact,  at 
that  time  the  water  supply  of  the  city  was  still  considered  to  be  above 
suspicion  owing  to  its  previous  history.  The  State  department  of 
health  was  called  upon  October  13,  1920,  to  investigate  the  enteritis 
outbreak  and  in  connection  with  this  investigation,  wliich  was  con- 
ducted by  an  epidemiologist  of  the  department,  the  existence  of  a  few 
cases  of  typhoid  fever  in  the  city  was  learned.  Circumstantial  evi- 
dence pointed  to  the  public  water  supply  as  the  cause  for  the  enteritis 
and  accordingly  a  boiling  notice  was  repeated  on  October  15  and 
request  was  made  by  the  epidemiologist  for  an  engineering  investiga- 
tion of  the  Avater  su])ply  system.  This  was  conducted  as  promptly 
as  possible  and  in(  luded  field  analyses  of  water  samples.  The  results 
of  this  study  are  shown  graphically  by  figure  No.  2.  The  result  of 
this  investigation  fixed  the  water  supjily  conclusively  as  the  cause  of 
the  ei)idcmic  and  accordingly  disinfection  of  the  water  supply  with 
li()uid  chlorine  was  decided  upon  and  started  October  20.  It  is  perti- 
nent to  observe  that  at  this  time  the  local  health  department  knew  of 
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only  four  cases  of  typhoid  fever  in  the  city,  but  as  the  subsequent 
studies  demonstrated  about   100   persons  were  suffering   from  the 
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disease  at  the  time  whose  cases  had  oitlior  not  been  dia«inosed  or  Iiad 
not  been  reported.  The  disinfection  of  the  public  water  supply 
checked  the  epidemic.    It  of  course  did  not  affect  those  persons  who 
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had  received  infection  previous  to  October  20,  but  it  prevented 
further  infection,  and  subsidence  of  the  epidemic  occurred  on 
schedule  time.  The  size  of  the  epidemic  was  not  realized  until  the 
earjy  part  of  November  when  reports  of  cases  multiplied,  and  on 
November  9  at  the  request  of  the  city  officials  the  State  department 
of  health  assumed  charge  of  the  local  situation  and  sent  representa- 
tives to  make  a  thorough  investigation  and  to  apply  necessary 
remedial  measures  to  prevent  the  spread  of  the  disease. 

SANITARY  INVESTIGATIONS. 

When  the  representatives  of  the  State  department  of  health  under- 
took the  investigation  on  November  9,  practically  no  accurate  in- 
formation regarding  the  epidemic  was  available  except  the  knowledge 
that  the  public  water  supply  had  been  the  medium  of  infection  and 
that  by  instituting  chlorination  on  October  20  this  cause  of  the  disease 
had  been  removed.  It  became  necessary,  therefore,  to  institute  a  care- 
ful inquiry  regarding  the  situation  throughout  the  city,  and  for  this 
purpose  what  has  been  termed  a  sanitary  investigation  was  made. 
This  comprised  a  visit  to  each  occupied  building  within  the  city  and 
in  the  built-up  district  surrounding  the  city,  a  total  of  2,630  places. 
Informaton  was  obtained  regarding  cases  of  illness  and  the  nature  of 
the  same  occurring  after  September  1 ;  the  source  of  the  water  sup- 
ply used  prior  to  illness,  the  existence  of  a  water  service  connection,  a 
private  well  or  other  private  source  of  supply,  and  the  existence  of 
a  sewer  connection,  privy  or  cesspool.  In  addition,  printed  notices 
were  left  at  each  place,  containing  a  warning  to  boil  all  water  used 
for  drinking  and  giving  instructions  regarding  disinfection  of  stools 
from  typhoid  fever  patients.  This  sanitary  investigation  would  not 
have  been  possible  had  it  not  been  for  the  earnest  effort  of  the  local 
war  workers  organization.  By  the  united  effort  of  the  members  of 
this  organization,  the  sanitary  investigation  was  practically  com- 
pleted during  a  period  of  24  hours  making  the  information  promptly 
available.  The  results  of  this  sanitary  investigation  gave  informa- 
tion which  was  the  basis  upon  which  the  epidemiological  investiga- 
tion was  made  and  the  various  remedial  measures  were  applied  to 
check  the  spread  of  the  disease. 

EPIDEMIOLOGICAL  INVESTIGATION. 

Starting  on  November  9  and  continuing  until  the  epidemic  had 
subsided,  a  careful  and  thorough  epidemiological  investigation  was 
made  of  each  case.  The  usual  information  regarding  each  case  was 
secured,  consisting  of  the  date  of  first  symptoms,  the  date  taken  to 
bed,  the  location  of  the  case,  the  sex,  age,  and  color,  and  an  inquiry 
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to  determine  the  possible  exposure  factors  durinjr  the  period  when 
the  disease  was  contracted.  These  factors  included  the  milk  supply, 
the  food  supply,  the  water  supply,  the  attendance  at  public  gather- 
ings, and  the  opportunity  for  contact  infection.  I  shall  not  endeavor 
to  present  any  details  of  the  results  of  the  epidemiological  investiga- 
tion. All  sources  of  infection  were  clearly  eliminated,  except  the 
public  water  supply  of  the  city,  which  was  found  to  be  the  common 
factor.  The  chronology,  distribution,  and  general  character  of  the 
epidemic  also  pointed  to  the  public  water  supply  as  the  cause. 
Therefore  the  evidence  established  the  epidemiological  diagnosis 
'"  that  the  contamination  of  the  public  water  supply  was  the  cause 
of  the  epidemic." 

DESCRIPTION    OF    WATER    SUPPLY. 

The  following  description  of  the  public  water  supply  system  of 
Salem  applies  to  the  system  as  it  existed  prior  to  the  epidemic  and 
does  not  include  the  changes  or  improvements  made  subsequently. 
The  Salem  Water  Co.  started  the  development  of  the  present  system 
in  1887,  continuing  its  ownership  until  1899,  when  the  Salem  Water 
Works  Co.  succeeded  to  ownership.  In  1909  the  system  became 
the  property  of  the  city.  The  water  supply  is  obtained  from  four 
general  sources,  as  follows :  The  Garfield  Avenue  wells,  located  im- 
mediately northeast  of  the  central  portion  of  the  city ;  the  Whinnery 
wells,  located  approximately  one-half  mile  west  of  the  city;  the 
Lease  well,  located  approximately  one-quarter  mile  west  of  the  city; 
and  the  Zelle  well,  located  immediately  north  of  the  city.  The 
water  is  lifted  from  the  various  wells  either  by  air-lift  or  deep-well 
pumps  and  delivered  by  gravity  lines  to  storage  reservoirs  located 
near  the  main  pumping  station  in  the  westerly  portion  of  the  city, 
and  from  these  reservoirs  the  supply  is  pumped  to  the  distributing 
system.    The  general  locations  are  shown  by  figure  No.  2. 

The  Garfield  Avenue  wells  are  very  poorly  located,  being  on  a 
tract  of  land  occupied  by  a  high-school  building  and  in  a  district 
which  is  entirely  built  up  with  residences  many  of  which  are  accom- 
panied by  privies  and  abandoned  private  wells.  There  are  also 
sewers  and  other  contaminating  influences  near  the  wells.  Wells  were 
developed  at  this  site  as  early  as  1882,  before  the  water  company 
assumed  control,  and  these  were  continued  in  use  until  1898,  when 
additional  wells  were  drilled  and  the  ohl  wells  deepened.  At  this 
lime  the  water  was  pumped  from  the  wells  directly  into  the  distribut- 
ing system,  but  in  1900  air-lift  equipment  was  installed  to  pump 
the  wells  and  a  gravity  line  was  constructed  extending  from  the 
site  of  the  wells  to  the  reservoirs  at  the  main  pumping  station.  The 
wells  have  been  operated  in  this  manner  since  19()().  The  Garfield 
Avenue  wells  are  205  feet  in  depth,  jienetrating  12  feet  of  clay,  100 
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feet  of  brown  sandstone,  80  feet  of  fire  clay  or  soapstone,  and  ex- 
tending the  rest  of  the  way  through  white  sandstone.     The  casings 
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of  the  well  extend  to  a  depth  of  about  100  feet  and  the  water  is 
mainly  derived  from  the  white  sandstone.  The  gravitj^  line  has  a 
total  length  of  3,400  feet  and  is  constructed  of  12-inch  vitrified  salt- 
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glazed  double-strength  sewer  pipe  in  3-foot  lengths,  with  deep  and 
wide  sockets.  Joints  were  made  with  cement.  The  line  extends 
Green  Street  and  Jennings  Avenue,  both  of  which  are  almost  com- 
pletely built  up,  and  there  are  numerous  sources  of  contamination 
of  the  sliallow  ground  water  along  the  route  of  the  line.  Private  and 
public  sanitary  sewers  parallel  and  cross  the  line  and  are  at  points 
at  elevations  higher  than  that  of  the  gravity  line.  The  location  of 
the  gravity  line  is  shown  by  figure  No.  3.  The  Garfield  well  de- 
velopment is  unsatisfactory  on  account  of  the  unfavorable  location 
of  the  wells  themselves  and  also  on  account  of  the  use  of  a  gravity 
line  which  subjects  the  water  to  dangerous  contamination.  While 
these  conditions  were  recognized  to  be  potentially  dangerous,  they 
had  not  caused  trouble  prior  to  the  epidemic.  Samples  from  the 
wells  collected  at  various  times  during  the  past  20  years  have  given 
satisfactory  results  and  this  is  also  true  of  samples  collected  from  the 
reservoirs  receiving  the  discharge  from  the  gravity  line. 

In  1903  it  became  necessary  to  increase  the  water  supply  and  the 
Salem  Water  Works  Co.  started  the  development  of  the  Whinnery 
wells  at  a  point  about  one-half  mile  west  of  the  city.  The  original 
installation  comprised  six  wells  and  five  additional  wells  have  been 
installed  from  time  to  time  since  1903.  The  fc,ite  of  the  wells  is  sat- 
isfactory. The  surrounding  country  is  open  farm  land  and  there 
are  no  near-by  sources  of  contamination.  The  wells  are  180  feet  to 
200  feet  in  depth,  penetrating  85  feet  of  clay,  80  feet  of  white  sand- 
stone, a  few  feet  of  limestone,  and  a  stratum  of  black  slate.  The 
supply  is  obtained  from  the  white  sandstone  formation.  Four  of 
the  wells  are  pumped  by  deep-well  pumps  and  six  of  them  are 
pumped  by  air  lift.  The  water  is  discharged  into  a  gravity  line 
which  extends  a  distance  of  some  5,700  feet  in  an  easterly  direction 
to  the  reservoirs  at  the  main  pumping  station.  This  gravity  line  is 
well  constructed  of  10-inch  cast-iron  pipe  with  leaded  joints  and  is 
])robably  water-tight.  The  fittings  at  the  top  of  the  casings  of  the 
wells  equipped  with  deep-well  pumps  are  apparently  tight.  Brick 
cisterns  with  plank  covers  are  placed  around  the  tops  of  the  wells 
])uirj]^ed  by  air  lift.  The  covers  are  not  securely  fastened  and  are 
not  tight,  and  the  cisterns  in  general  have  been  permitted  to  deterio- 
rate so  tliat  the  water  as  discharged  from  the  wells  is  exposed  to  pos- 
sible contamination.  This  is  the  only  unfavorable  sanitary  feature 
of  the  Whinneiy  well  development.  Samples  from  the  Whinnery 
wells  have  always  shown  tliis  supply  (o  be  of  excellent  Siinitar}' 
quality. 

The  Lease  well,  which  is  located  about  one-quarter  mile  west  of 
the  city  between  the  Whinnery  wells  and  the  city,  was  developed  in 
1914  and  is  similar  to  the  Whinnery  wells.  Tt  is  pumped  b}'  air 
lift  and  is  provided  with  a  brick  cistern.     Tlie  same  comment  made 
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in  regard  to  cisterns  at  the  TVhinnery  wells  applies  to  this  develop- 
ment. Samples  from  the  Lease  well  have  always  shown  freedom 
from  contamination. 

During  1916,  the  city  increased  the  available  water  supply  by 
drilling  wells  on  the  Zelle  farm,  located  immediately  north  of  the 
city.  The  location  of  these  wells  is  satisfactory  and  the  city  owns 
a  24-acre  farm  at  this  point.  Only  one  well  is  now  in  service.  This 
is  approximately  180  feet  m  depth  and  penetrates  35  feet  of  sand 
and  gravel,  5  feet  of  shale,  an  unknown  thickness  of  brown  sand- 
stone, and  an  underlying  soapstone  formation.  The  well  is  plugged 
at  a  depth  of  165  feet.  The  water  is  obtained  from  the  brown  sand- 
stone formation.  The  well  is  pumped  by  direct  suction,  the  water 
being  discharged  into  a  gra\dty  line  constructed  of  6-inch  cast-iron 
pipe  with  leaded  joints  and  extending  from  the  well  site  in  a  general 
southwesterly  direction  to  a  connection  with  the  old  vitrified  pipe 
gravity  line  serving  the  Garfield  Avenue  wells.  From  this  point 
the  combined  flow  of  the  Garfield  Avenue  wells  and  the  Zelle  well 
is  coflveyed  in  the  vitrified  pipe  line  to  the  reservoirs  at  the  pumping 
station.  The  tops  of  the  wells  at  the  Zelle  farm  are  not  securely 
closed  to  prevent  entrance  of  chance  contamination,  but  otherwise 
the  well  development  is  satisfactory.  The  gravity  line  is  poorly 
located  as  it  extends  along  the  banks  of  a  small  stream  and  is,  there- 
fore, subject  to  washout.  Evidence  also  indicates  that  the  joints  of 
this  line  were  not  made  properly  and  that  many  of  them  are  leaky. 

The  water  from  the  various  sources  of  water  supply  delivered 
through  the  gravity  lines  is  received  in  storage  reservoirs  constructed 
at  various  tim.es  between  1887  and  1917.  These  comprise  reservoir 
No.  1,  a  circular  structure  91  feet  in  diameter  and  12  feet  in  depth 
with  a  stone  wall  and  a  concrete  bottom  and  cover;  reservoir  No.  2, 
a  rectangular  structure  100  feet  by  70  feet  in  plan  and  14  feet  deep 
with  concrete  floor,  walls,  and  cover,  and  reservoir  No.  3,  a  rec- 
tangular structure  159  feet  by  107  feet  in  plan  and  10  feet  deep  with 
concrete  floor,  walls,  and  cover.  In  addition,  there  is  a  pump  well 
36  feet  in  diameter  and  16  feet  deep  with  a  concrete  floor,  brick  walls, 
and  timber  cover  from  which  the  piunp  suction  is  normally  taken. 
The  reservoirs  are  so  connected  that  water  may  be  discharged  into 
either  reservoir  No.  1  or  No.  2  and  may  be  drawn  to  the  pumps 
from  the  suction  well  or  from  reservoirs  No.  2  or  No.  3.  The  general 
arrangement  of  the  reservoirs  is  shown  in  figure  No.  4. 

The  condition  of  the  reservoirs  and  suction  well  is  not  satisfactory. 
The  bottoms  of  all  of  the  reservoirs  are  in  a  leaky  condition  and 
the  walls  of  reservoirs  No.  2  and  No.  3  and  of  the  pump  well  are 
also  leaky.  This  permits  the  entrance  of  shallow  ground  water 
into  the  reservoirs  when  the  water  within  them  is  lowered  to  an 
elevation  below  that  of  the  surrounding  ground  water.     This  is  of 
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particular  importance   when   it  is   known   that   the   reserv'oirs  are 
located   at   about  the  lowest   elevation   within   the   city,   to   which 
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vicinity  practically  all  of  the  natural  and  artificial  drainage  is 
directed.  The  main  trunk  sanitary  sewer  of  the  city  passes  reser- 
voir No.  3  at  a  distance  23  feet  from  its  west  wall. 
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The  water  supply  is  in  general  use  by  the  citizens  of  the  city  and 
prior  to  the  epidemic  was  popularly  accepted  as  a  pure  supply.  It 
is  also  made  available  to  the  industrial  plants  of  the  city  which  gen- 
erally maintain  private  supplies  obtained  from  wells  similar  to  those 
of  the  city.  Careful  investigation  revealed  existence  of  a  number 
of  cross  connections  with  the  public  supply. 

Summarizing  the  above  description  of  the  water-supply  system 
of  the  city,  it  will  be  noted  that  while  the  water  had  for  a  number 
of  years  been  considered  safe  due  to  favorable  analyses  and  absence 
of  outbreaks  of  water-borne  disease,  there  existed  at  the  time  of  the 
epidemic  a  number  of  defects  in  the  development  of  the  system.  For 
convenience  these  will  be  repeated  as  follows: 

1.  The  location  of  the  Garfield  wells  is  unsafe. 

2.  The  gravity  line  serving  the  Garfield  Avenue  wells  is  of  unsafe 
construction,  probably  not  water-tight,  and  as  it  passes  through  the 
built-up  portion  of  the  city  the  water  supply  is  thus  rendered  sub- 
ject to  contamination. 

3.  The  tops  of  the  various  wells  are  not  securely  closed. 

4.  The  iron  pipe  gravity  line  serving  the  Zelle  well  is  poorly 
located  and  has  poorly  leaded  joints. 

5.  The  reservoirs  have  leaky  walls  and  bottoms,  subjecting  the 
water  supply  to  danger  of  contamination  by  shallow  ground  water. 

6.  Connections  to  the  waterworks  mains  exist  whereby  private 
water  supplies  may  reach  the  distributing  system. 

7.  While  not  directly  connected  with  the  sanitary  safety  of  the 
water  supply,  mention  must  be  made  of  the  inadequacy  of  the  sup- 
ply which  has  caused  several  severe  shortages  during  recent  years. 

MANNER  IN  WHICH  THE  WATER  SUPPLY  BECAME   CONTAMINATED. 

Recognizing  the  various  defects  of  the  waterworks  system  it  be- 
came necessary  to  determine  beyond  reasonable  doubt  the  manner  in 
which,  the  public  water  supply  became  contaminated  and  thus  caused 
the  epidemic  of  typhoid  fever.  The  investigations  and  studies  of 
this  matter  required  much  time  and  painstaking  care  and  obviously 
consideration  of  each  defect  was  demanded.  The  first  investiga- 
tion made  October  18  and  19,  including  bacteriological  examination 
of  samples,  indicated  that  the  contamination  was  reaching  the  water 
supply  through  the  vitrified  pipe  gravity  line  sei'ving  the  Garfield 
Avenue  wells  and  these  results  warranted  the  presumption  that  this 
was  the  cause  of  the  epidemic.  Figure  No.  2  shows  these  results. 
Accordingly,  in  addition  to  chlorinating  the  water  supply,  beginning 
October  20,  the  use  of  this  gravity  line  for  the  Garfield  Avenue  wells 
was  terminated  October  27  as  soon  as  pumping  equipment  could  be 
delivered  directly  into  the  distributing  system.     It  was  necessary  to 
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continue  the  use  of  the  lower  portion  of  the  vitrifield  pipe  gravity 
line  for  conveying  the  water  from  the  Zelle  well  until  December  3 
when  a  new  cast-iron  line  was  comiDleted.  A  careful  consideration 
of  the  various  defects  of  the  waterworks  system  finally  eliminated 
all  causes  for  contamination  except  the  vitrified  pipe  gravity  line. 
Taking  up  each  of  the  defects  it  may  be  advantageous  to  indicate 
how  they  were  eliminated. 

The  possibility  of  deliberate  or  accidental  contamination  of  the 
water  supply  through  the  tops  of  the  well  casings  can  not  be  elimi- 
nated definitely,  but  this  does  not  appear  as  a  probability,  particu- 
larl}^  in  view  of  the  fact  that  the  history  of  the  epidemic  indicates 
that  the  water  supply  was  infected  on  more  than  one  occasion  during 
the  time  the  outln-eak  w^as  developing. 

Direct  contamination  of  the  Garfield  Avenue  wells  probably  did 
not  occur,  as  samples  collected  from  them  for  a  long  period  of  years 
prior  to  the  epidemic  and  during  the  period  of  investigation  after 
the  epidemic  started  did  not  show  contamination. 

The  cast-iron-pipe  gravity  line  serving  the  Zelle  well  under  cer- 
tain circumstances  might  have  admitted  contamination  through  a 
leaky  joint,  but  this  possibility  is  removed  by  the  evidence  that  the 
line  was  under  internal  pressure  continuously  from  the  spring  of 
1920  until  October,  1920,  at  points  where  it  would  be  possible  for 
contamination  to  reach  the  line.  Furthermore,  analyses  of  samples 
from  this  line  failed  to  show  contamination. 

The  cross  connections  on  the  distribution  system  permitting  dis- 
charge of  water  from  private  industrial  water  supplies  are  not  held 
accountable  due  to  the  fact  that  these  supplies  are  generally  of  the 
same  character  as  the  deep- well  supplies  of  the  city,  and,  further- 
more, the  distribution  of  cases  throughout  the  city  would  not  corre- 
spond with  contamination  in  this  manner. 

In  spite  of  the  unsatisfactory  construction  of  the  reservoirs  and 
pump  well  at  the  main  pumping  station,  a  careful  investigation  pro- 
duced evidence  showing  that  these  structures  were  not  responsible 
for  the  typhoid  fever  outbreak.  Evidence  was  obtained  showing  that 
at  no  time  during  the  summer  of  1920  did  the  level  of  water  in  the 
reservoirs  fall  below  that  of  the  shallow  gi'ound  water  surrounding 
tiiem.  A  test  was  conducted  to  determine  whether  it  would  be  pos- 
sible for  sewage  to  pass  from  the  main  sanitary  trunk  sewer  of  the 
city  to  reservoir  No.  8.  This  was  done  by  plugging  the  sewer  so  as 
to  place  it  under  a  head  of  G  feet,  adding  at  the  same  time  to  the  sew- 
age a  considerable  quantity  of  uranine,  which  is  a  very  intense  green 
dye.  Previously,  reservoir  No.  3  had  been  completely  emptied,  and 
it  was  noted  that  shallow  ground  water  seepage  entered  through  the 
walls  and  bottom.  This  condition  was  permitted  to  continue  for 
slightly  more  than  one  hour,  and  samples  of  the  seepage  reaching  the 
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reservoir  were  regularly  collected,  but  failed  to  show  evidence  of  the 
lira  nine  color. 


The  study  of  the  vitrified  pipe  gravity  line  serving  the  Garfield 
Avenue  wells  gave  conclusive  results  that  the  water  supply  was  con- 
taminated by  leakage  of  sewage  into  this  line.     This  line  extends  in 
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Green  Street  and  is  paralleled  by  a  sanitary  sewer,  a  storm  sewer, 
and  two  private  sewers.  One  of  these  private  sewers,  known  as  the 
Brooks  sewer,  was  installed  a  number  of  years  ago  for  private  use, 
but  was  later  connected  to  the  sanitary  sewer  system  of  the  city  and 
w^s  continued  in  use  as  a  combined  sewer.  Xot  only  did  it  receive 
sewape  from  a  number  of  residences  and  a  church,  but  it  also  received 
the  surface  run-off  from  a  built-up  area  of  several  acres,  this  reaching 
the  sewer  through  a  catch  basin  near  its  upper  end.  The  Brooks 
sewer  was  constructed  with  open  joints  and  the  pipe  was  without 
bell  ends.  It.  therefore,  must  have  been  leaky.  A  storm  sewer 
parelleling  it  had  discharged  sewage  for  several  years  and  a  nuisance 
had  been  created  at  the  outlet.  This  sewage  was  probably  reaching 
the  storm  sewer  by  seepage  from  the  Brooks  sewer.  An  effort  was 
made  by  the  employees  of  the  city  to  correct  these  conditions,  but  it 
was  impossible  to  discover  what  dwellings  were  connected  to  the 
Brooks  sewer.  Therefore,  on  August  17,  1920,  a  plug  was  inserted 
in  the  Brooks  sewer  at  Howard  and  Green  Streets  by  employees  of 
the  city,  with  the  thought  in  mind  that  sewage  would  back  up  in  this 
scAver  and  flood  cellars  of  dwellings  connected  to  it,  thus  bringing 
about  complaints  which  would  expose  the  existence  of  connections  to 
the  sewer.  However,  no  complaints  arose  and  apparently  the  sewage 
continued  to  leave  the  Brooks  server  through  the  open  joints  without 
backing  up  sufficiently  to  flood  cellars.  With  these  conditions  exist- 
ing heavy  rainfall  occurred  during  the  last  four  days  of  August, 
1920.  This  was  followed  by  an  outbreak  of  enteritis.  Other  heavy 
rains  occurred  September  9,  September  27,  September  30,  and  Oc- 
tober 1.  and  apparently  were  the  forerunners  of  the  typhoid-fever 
epidemic.^ 

While  all  of  the  evidence  strongly  pointed  to  soundness  of  the 
l>elief  that  the  Brooks  sewer  and  the  gravity  line  were  the  causes 
of  the  epidemic,  it  appeared  necessarj^  to  prove  the  possibility  of 
passage  of  sewage  from  the  Brooks  sewer  to  the  gravity  line.  In 
an  effort  to  do  this  a  sampling  manhole  was  placed  on  the  gravity 
line  near  its  lower  end,  where  the  seepage  leaving  it  could  be  ob- 
served, sampled,  and  measured.  It  was  soon  found  that  the  seepage 
was  contaminated  ground  water  and  that  the  rate  of  flow  was  in- 
fluenced by  rainfall.  A  concentrated  salt  solution  was  introduced 
into  tlie  Brooks  sewer  above  tlie  plug  and  at  the  same  time  the  Brooks 
sewer  was  filled  with  water  from  a  fire  hose  to  imitate  surcharging 
such  as  would  be  caused  by  rainfall,  (^areful  examination  of  sjim- 
jdes  from  the  giuvity  line  showed  an  ai)pi*eciable  increase  in  the 
chlorine  content,  30  parts  per  million  being  present  before  the  test 
and  40  parts  per  million  after  the  salt  was  applied.  This  was  not 
con.si(lered  to  be  sufficiently  conclusive,  and  further  tests  were  made 
using  uranine.     This  was  applied  at  the  storm-water  inlet  to  the 
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Brooks  sewer,  at  tlie  same  time  filling  the  sewer  with  water  from  a 
fire  hose.  Within  two  hours  after  this  dye  was  applied  at  the  storm- 
water  inlet  a  definitely  noticeable  green  discoloration  appeared  in  the 
seepage  from  the  gravity  line  at  the  sampling  manhole.  Allowing 
for  the  time  for  flow  in  the  Brooks  sewer  and  in  the  gravity  line 
between  the  storm-water  inlet  and  the  sampling  manliole,  the  time  for 
transfer  from  the  Brooks  sewer  to  the  gravity  line  could  not  have 
exceeded  30  minutes.  These  investigations  established  conclusive 
evidence  that  the  typhoid  epidemic  at  Salem  was  caused  by  the  pas- 
sage of  sewage  from  the  Brooks  sewer  to  the  gravity  line.  Im- 
portant confirming  evidence  is  furnished  by  the  fact  that  about 
October  1  there  was  a  case  of  typhoid  fever  in  a  dwelling  connected 
to  the  Brooks  sewer,  the  stools  from  which  were  flushed  directly  into 
this  sewer. 

MEASURES   TAKEN    TO    CONTROL   THE    EPIDEMIC. 

The  placing  in  operation  on  October  20  of  a  disinfection  plant 
to  treat  the  public  water  supply  of  the  city  at  the  main  pumping  sta- 
tion effectually  checked  the  epidemic.  This  was  the  most  important 
step  taken  to  prevent  the  continued  spread  of  the  disease.  Added 
safety  was  secured  by  abandoning  the  use  of  the  vitrified  pipe  gravity 
line  for  delivery  of  water  from  the  Garfield  Avenue  wells  on  Octo- 
ber 27  and  by  the  reconstruction  of  the  lower  end  of  this  line,  using 
cast-iron  pipe,  which  was  placed  in  service  for  the  delivery  of  water 
from  the  Zelle  well  on  December  3.  An  added  measure  of  safety 
was  provided  by  placing  in  operation  on  December  11  a  liquid 
chlorine  machine  to  treat  the  water  pumped  from  the  Garfield  Ave- 
nue wells  into  the  mains.  Daily  analyses  of  the  water  as  delivered 
to  the  consumers  indicated  that  after  the  disinfection  of  the  supply 
was  started  the  water  was  safe  for  drinking  purposes  at  all  times. 

Owing  to  the  intensity  of  the  epidemic,  however,  and  particularly 
recognizing  the  results  of  the  sanitary  investigation,  it  was  deemed 
advisable  to  place  in  effect  other  measures  to  prevent  the  spread  of 
typhoid  fever.  The  sanitary  investigation  revealed  the  existence  of 
some  276  private  dug  wells,  127  private  drilled  wells,  and  many  cisterns 
throughout  the  city.  The  majority  of  these  wells  and  cisterns  were 
old  and  unused  prior  to  the  epidemic,  but  owing  to  the  suspicion 
which  was  aroused  regarding  the  public  water  supply  the  people 
generally  turned  to  private  sources  of  drinking-water  supply.  Ac- 
cordingly, it  was  felt  that  some  definite  measures  should  be  taken  to 
protect  the  inhabitants  of  the  city  from  disease  which  might  arise 
from  the  use  of  such  private  supplies,  as  such  supplies  were  in  con- 
stant danger  of  contamination  by  the  discharges  of  typhoid  fever 
patients.    Public  warnings  were  given  against  the  use  of  dug  wells 
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and  springs,  and  in  addition  100  dug  wells  and  37  cisterns  were 
disinfected  by  applying  to  each  1  pound  of  hypochlorite  of  lime. 
This  effectually  prevented  the  use  of  such  wells. 

The  sanitary  investigation  revealed  the  existence  of  441  privies 
the  most  of  which  were  of  improper  construction.  As  it  was  thought 
that  many  of  these  had  been  used  by  persons  suffering  from  typhoid 
fever  infection,  it  was  deemed  advisable  to  attempt  disinfection  of 
these  privies.  Accordingly,  each  privy  vault  in  the  city  was  treated 
with  approximately  5  pounds  of  hypochlorite  of  lime. 

Particular  emphasis  was  placed  upon  the  disinfection  of  stools 
from  typhoid  fever  patients  and  to  facilitate  this,  a  supply  of  hypo- 
chlorite of  lime  in  1-pound  tins  was  secured  by  the  city  and  dis- 
tributed without  cost  to  families  in  which  cases  of  typhoid  fever 
existed. 

It  Avas  not  known  what  effect  the  sewage  from  the  city  might  have 
upon  the  population  downstream  from  Salem  and  it  was  deemed 
justifiable  to  attempt  disinfection  of  the  sewage  at  the  sewage  treat- 
ment plant.  For  this  purpose,  a  dry  feed  chlorine  gas  machine  was 
installed  to  treat  the  settled  sewage.  The  amount  of  chlorine  applied 
was  approximately  five  parts  per  million  which  was  the  maximum 
capacity  of  the  machine.  No  bacterial  results  are  available  to  show 
the  efficiency  of  this  treatment.  On  the  Ohio  River  below  the  mouth 
of  Little  Beaver  Eiver  are  several  communities  in  Ohio  and  West 
Virginia  obtaining  their  public  water  supplies  from  the  stream. 
These  communities  were  notified  of  the  existence  of  the  typhoid 
fever  epidemic  in  order  that  they  might  take  precautions  in  the 
treatment  of  their  water  supplies. 

Pasteurization  of  the  entire  milk  supply  of  the  city  was  effected. 
Fortunately,  a  large  milk  depot  had  been  established  at  Salem  and 
was  equipi:)ed  with  efficient  pasteurizing  machines  making  possible 
the  treatment  of  the  entire  milk  supply  of  the  city.  Pegulations 
were  also  enforced  prohibiting  the  leaving  of  milk  containers  at 
premises  where  typhoid  fever  existed,  and  prohibiting  delivery  of 
containers  to  purchasers  at  groceries  and  other  places  selling  milk. 
Tliese  measures  continued  in  effect  until  the  epidemic  had  subsided. 

Prevention  of  tlic  spread  of  the  disease  through  contact  is  at- 
tributable to  the  efficient  public  health  and  private  duty  nursing 
service  which  was  provided.  Over  300  nurses  responded  to  the  gen- 
eral call  for  help  and  as  a  result  every  patient  in  the  city  received 
daily  nursing  attention.  Too  much  credit  can  not  be  given  to  the 
nursing  service  for  the  prevention  of  the  spread  of  the  disease 
through  contact  and  for  the  low  mortality  rate. 

Inoculation  was  generally  taken  advantage  of  by  the  people.  It 
is  estimated  that  at  least  4,000  persons  were  inoculated.  These  in- 
cluded all  of  the  food  handlers  of  the  city. 
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Unusual  medical  service  attended  the  treatment  of  this  epidemic. 
The  17  local  physicians  were  assisted  by  3  volunteer  physicians  from 
neighboring  cities  and  6  consultants.  Dr.  Henry  A.  Christian  of 
Boston,  Mass.,  did  most  to  accomplish  the  proper  treatment  of  the 
cases  to  which  must  be  attributed  in  a  large  measure  the  low  mor- 
tality rat€.  Hospital  facilities  included  five  hospitals,  four  of  which 
were  improvised.  The  total  capacity,  180  beds,  was  taxed  during 
the  peak  of  the  epidemic. 

RECOMMENDATIONS   ]MADE  TO   PREVENT   A   RECURRENCE   OF  THE  EPIDEMIC. 

The  outstanding  recommendations  made  by  the  State  department 
of  health  to  the  city  officials  to  prevent  possibility  of  a  recurrence  of 
the  typhoid  fever  epidemic  relate  to  improvement  of  the  public  water 
supply  system.  The  following  were  the  principal  items  of  advice 
regarding  the  water  supply: 

1.  To  continue  chlorination  of  the  water  supply  until  improvements  in  the  sys- 
tem could  be  made  which  would  insure  a  safe  water  supply  at  all  times. 

2.  To  provide  extensive  improvements  of  the  water  supply  system  to  insure 
an  adequate  water  supply  of  good  quality  and  pending  the  completion  of  such 
improvements  to  take  the  following  steps: 

3.  To  abandon  permanently  the  Garfield  Avenue  wells,  requiring  increase  of 
the  other  sources  of  water  supply. 

4.  To  abandon  permanently  the  vitrified  pipe  gravity  line.    This  has  been  done. 

5.  To  repair  the  cast-iron  pipe  gravity  line  serving  the  Zelle  well  field. 

6.  To  protect  all  wells  from  contamination  by  securely  closing  the  tops  of  cas- 
ings. 

7.  To  abandon  or  make  water-tight  the  storage  reservoirs  at  the  main  pump- 
ing station. 

8.  To  require  abandonment  of  unsafe  private  wells. 

The  foregoing  recommendations  have  not  been  fully  carried  out  to 
date,  but  the  city  has  learned  its  lesson  and  is  taking  steps  to  follow 
these  recommendations  fully. 

In  addition,  recommendations  were  made  to  the  city  that  legisla- 
tion be  passed  providing  for  the  proper  control  of  the  use  of  the  sew- 
ers of  the  city  in  order  to  secure  the  use  of  the  same  in  accordance 
with  the  purposes  for  which  they  were  designed.  Progress  has  been 
made  looking  toward  the  carrying  out  of  these  recommendations. 

In  order  to  provide  proper  control  of  the  milk  supply,  sanitary  in- 
spection of  dairies  by  the  city  was  recommended  and  continued  pas- 
teurization of  the  milk  supply  to  the  city  until  the  epidemic  had 
entirely  subsided. 

LESSONS  LEARNED   FROM   THE  EPIDEMIC. 

While  the  epidemic  involved  a  great  loss  in  life,  money,  and  effi- 
ciency, it  produced  facts  the  recognition  of  which  Avill  prevent  the 
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occurrence  of  other  epidemics  of  similar  cause.  The  outstanding  fact 
is  the  necessity  of  proper  construction  and  maintenance  of  public 
water  supply  systems.  No  city  can  afford  to  overlook  this  fact.  All 
features  of  construction  and  maintenance  of  the  water  supply  system 
must  be  of  highest  standard  to  insure  continuous  safety.  Another 
lesson  learned  is  the  necessity  of  analysis  of  the  public  water  supply 
at  regular  intervals,  regardless  of  its  reputed  quality.  Had  these 
lessons  been  learned  and  followed  at  Salem  prior  to  the  epidemic,  it 
is  safe  to  say  that  the  epidemic  never  would  have  occurred. 

As  a  result  of  the  Salem  experience  the  General  Assembly  of  Ohio 
in  1921  passed  a  law  intended  to  provide  better  control  of  public 
water  supplies  in  Ohio.  This  law  contains  the  following  principal 
features : 

1.  It  gives  the  State  department  of  health  general  supervisory  con- 
trol of  all  public  Avater  supplies. 

2.  It  requires  the  municipality  or  owner  of  the  system  to  have 
analyses  made  regularly. 

3.  It  prohibits  dangerous  emergency  supplies  and  cross  connections 
between  public  and  private  water  supply  systems. 

4.  It  empoAvers  the  State  department  of  health  to  require  changes 
and  improvements  in  public  water  supply  systems  to  insure  safety. 

It  is  believed  that  the  proper  enforcement  of  this  law  will  accom- 
plish much  in  the  prevention  of  water-borne  typhoid  fever  in  Ohio. 


Afternoon  Session,  June  1,  1921. 

The  conference  reconvened  at  2  p.  m.,  Mr.  Whittaker  presiding. 
Mr.  Dittoe  submitted  the  following  report: 

REPORT  OF  COMMITTEE  ON  WATER  SUPPLIES. 

The  committee  on  water  supplies  has  given  careful  consideration 
of  the  proper  subject  to  be  treated  in  its  first  report  to  the  conference 
and  has  decided  that  this  report  should  be  general  in  nature  and 
should  outline  the  activities  which  a  State  health  department  should 
conduct  in  undertaking  comprehensive  control  of  water  suj^plies.  In 
subsequent  reports,  technical  and  detail  questions  coming  properly 
under  the  scope  of  this  committee  may  be  persented : 

i'RESENT  PRACTICE  OF  WATER  SUPPLY  CONTROL  IN   THE  VARIOUS   STATES. 

For  the  purpose  of  ascertaining  the  present  activities  and  methods 
employed  in  the  various  States  in  the  control  of  water  supplies,  your 
committpe  submitted  inquiries  to  each  State  health  department.  Re- 
plies were  received  from  39  States  and  your  committee  has  general 
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information  concerning  the  activities  carried  on  in  two  of  the  States 
not  replying.  Your  committee,  therefore,  has  available  information 
regarding  all  but  seven  of  the  States. 

A  review  of  the  existing  practice  in  the  various  States  gives  the 
following  information:  Some  35  States  have  established  in  their 
health  departments  a  division  of  sanitary  engineering.  With  the 
exception  of  a  few  of  the  older  and  more  poj)ulous  States  the  divi- 
sions of  sanitary  engineering  are  inadequately  manned.  At  least  12 
States  have  di^^sions  comprising  a  single  engineer  and  the  great 
majority  of  the  divisions  include  a  chief  engineer  with  one  to  five 
assistant  engineers.  In  each  State  having  a  division  of  sanitary  en- 
gineering, control  of  water  supplies  is  practiced,  the  completeness 
and  effectiveness  of  which  varies  with  the  adequac}"  of  the  i)ersonnel. 
The  approval  of  plans  for  proposed  public  water  supply  improve- 
ments is  required  in  almost  all  of  the  States,  and  in  about  half  of 
the  States  the  department  is  given  the  power  to  order  improvements 
in  public  water  supplies  when  found  necessary.  The  extent  of  con- 
trol of  existing  water  supplies  varies  greatly  in  the  different  States, 
and  in  many  of  them  practically  no  State  control  is  possible  due  to 
inadequate  persoimel.  It  is  the  general  practice  in  the  various  State 
health  departments  to  maintain  a  division  of  laboratories  and  to 
have  all  laboratory  analytical  work  on  water  supplies  performed 
by  this  division.  In  a  few  instances,  however,  a  Avater  laboratory 
is  maintained  as  a  part  of  the  division  of  sanitary  engineering. 

The  general  conclusion  from  a  study  of  the  information  furnished 
to  your  committee  is  that  in  most  instances  the  divisions  of  sanitary 
engineering  of  the  State  health  departments  are  inadequately  manned 
to  perform  the  duties  which  logically  should  rest  upon  such  divi- 
sions. Additional  personnel  is  necessary  to  provide  adequate  water 
supply  control,  to  say  nothing  of  the  other  important  functions  of 
such  divisions.  Judging  from  the  replies  received  to  its  inquiries, 
your  committee  is  of  the  opinion  that  it  will  be  beneficial  to  list  the 
activities  which  are  considered  necessary  in  providing  comprehensive 
and  effective  control  of  water  supplies  by  a  State  health  department. 
Your  committee  recognizes  that  many  members  of  this  conference 
are  fully  informed  regarding  the  phases  of  water  supply  control 
work  which  are  necessary  or  desirable,  and  hopes  that  it  may  be 
pardoned  for  presenting  more  or  less  elementary  principles.  It  is 
the  judgment  of  the  committee,  however,  that  this  presentation  will 
be  of  assistance  to  manj^  State  health  departments  in  coordinating 
water  supply  control  work  and  in  extending  and  enlarging  the  func- 
tions of  the  divisions  of  sanitary  engineering. 
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RECOMMENDED  ACTIVITIES  OF  STATE  HEALTH   DEPARTMENTS  IN   CONTROL 

OF  WATER  SUPPLIES. 

The  completeness  and  effectiveness  of  control  of  water  supplies  by 
a  State  health  department  may  be  measured  by  the  reduction  in 
typhoid  fever  death  rates.  Complete  and  effective  control  will  not 
only  prevent  recognized  epidemics  of  typhoid  fever  but  will  accom- 
plish a  steady  reduction  in  the  number  of  scattered  cases  of  the 
disease.  The  latter  result  will,  in  fact,  ordinarily  produce  a  greater 
reduction  in  rates  than  the  reduction  due  to  prevention  of  epidemics. 

It  is,  therefore,  the  judgment  of  your  committee  that  complete 
and  effective  control  of  water  supplies  should  be  provided  in  every 
State,  regardless  of  other  duties  imposed  upon  the  division  of  sani- 
tary engineering.  Complete  control  of  water  supplies  used  by 
the  people  of  a  State  demands  recognition  of  (1)  the  public  water 
supplies,  those  serving  municipalities,  districts,  and  communities; 
(2)  quasi-public  water  supplies,  those  serving  institutions,  schools, 
factories,  and  other  public  and  quasi-public  buildings,  and  places 
used  for  the  assemblage  or  employment  of  persons,  and  (3)  private 
sources  of  water  supply  installed  for  the  use  of  individual  families. 
Bottled  waters  used  for  drinking,  beverage,  and  medicinal  purposes 
should  be  considered  as  quasi-public  water  supplies. 

Following  is  an  outline  of  the  activities  which  your  committee 
recommends  to  provide  for  effective  control  of  water  supplies  by 
the  State  health  department: 

1.  Approval  of  proposed  public  and  quasi-public  water  supplies 
by  State  health  department. 

(a)  Approval  of  the  source  of  supply  and  the  plans  for  its  de- 
velopment, including  its  purification. 

(h)  Approval  of  the  installation  after  it  is  completed  and  ready 
for  use.  (This  is  to  insure  that  the  work  has  been  performed  in 
accordance  with  the  approved  plans.) 

2.  Supervision  of  existing  public  and  quasi-public  water  supplies 
by  State  health  department. 

(a)  Inspections  by  the  State  health  department  to  cover  the  fol- 
lowing features: 

(1)  Adequacy  of  the  supply. 

(2)  Possibility  of  contamination  of  source. 

(3)  Possibility  of  contamination  due  to  improper  development, 

(4)  Possibility  of  contamination  due  to  inefficient  purification 
works. 

(5)  Possibility  of  contamination  in  distribution — for  example, 
by  cross-connections,  unsjife  reservoirs,  etc. 

(6)  Possibility  of  contamination  due  to  emergency  supply. 
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(7)  Sanitary  quality  determined  by  analyses  made  in  the  field 
and  in  the  department  laboratory. 

(8)  Extent  of  use  of  the  supply  and  for  what  purposes. 

(>&)   Submission  of  reports  to  State  health  department  by  local 
officials. 

(1)  Reports  on  operation  of  water  purification  plants. 

(2)  Reports  of  regular  analyses  of  water  supply  made  in 
laboratories  other  than  that  of  the  State  health  department. 

(3)  Plans  and  records  of  existing  works  when  required  by  the 
State  health  department.  * 

((?)  Issuance  and  enforcement  of  orders  and  regulations  by  State 
health   department 

(1)  Requiring  proper  general  maintenance  of  system,  such  as 
flushing  of  mains,  cleaning  of  reservoirs  and  standpipes,  removal 
of  cross  connections,  etc. 

(2)  Requiring  proper  supervision,  analytical  control,  and 
operation  of  water  purification  plants. 

(3)  Requiring  abandonment  of  emergency  intakes  and  pending 
such  abandonment,  requiring  proper  control  of  the  use  of  the 
same. 

(4)  Requiring  improvements  to  correct  unsafe  development  of 
the  supply,  such  as  open  well  tops,  leaky  and  unprotected  reser- 
voirs, leaky  gi'avity  lines,  etc. 

(5)  Requiring  abandoimient  of  water  supplies  found  to  be 
impure  and  dangerous  to  health,  and  the  installation  of  a  satis- 
factory supply  or  a  water-purification  plant. 

3.  Investigation  by  the  State  health  department  of  the  necessity 
of  public  water  supply  systems  in  municipalities  and  districts  not 
provided  with  a  public  water  supply.  Based  upon  such  investiga- 
tions local  officials  should  be  urged  to  provide  satisfactory  public 
water  supply  improvements. 

4.  Effective  control  of  water  supplies  demands  control  by  the  State 
health  department  of  sewerage,  sewage  disposal,  and  industrial 
wastes  disposal.  Such  control  should  include  approval  or  disap- 
proval of  proposed  projects  and  enforcement  of  orders  requiring 
improvements  necessary  to  correct  and  prevent  contamination  of 
water  supplies.  This  phase  of  work  is  wholly  distinct  from  control 
of  sewerage  and  disposal  of  sewage  and  industrial  wastes  for  the 
purpose  of  preventing  stream  pollution  and  nuisances. 

5.  Application  by  the  State  health  department  of  remedial  meas- 
ures to  suppress  water-borne  typhoid  fever  epidemics. 

6.  Examination  and  approval  by  the  State  health  department  of 
water  supplies  for  drinking  and  culinary  purposes  for  common 
carriers.  Tliis  work  is  to  be  carried  on  in  cooperation  with  the 
United  States  Public  Health  Service. 
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7.  Attention  to  private  water  supplies  by  the  State  health  depart- 
ment is  necessary,  but  the  direct  control  of  such  supplies  should  be 
i:)racticed  by  the  local  health  officials.  They  should  examine  them 
and  order  their  abandonment  or  improvement  when  necessary.  It  is 
tlie  proper  function  of  the  State  health  department  to  furnish  gen- 
eral information  regarding  the  proper  location  and  development  of 
private  water  supplies  and  your  committee  advises  that  this  may 
be  best  accomplished  through  bulletins.  The  State  health  depart- 
ment should  also  actively  urge  the  abandonment  of  private  water 
supplies  when  a  public  water  supply  of  satisfactory  quality  is 
available. 

The  placing  in  effect  of  all  of  the  above-listed  activities  can  not 
be  accomj^lished  at  one  time  and  without  great  effort.  In  most  cases 
it  will  be  found  necessary  to  select  the  most  important  activities  to 
be  undertaken  first  and  to  be  followed  by  the  addition  of  those  activi- 
ties which  are  considered  to  be  of  lesser  importance.  The  enactment 
of  basic  legislation  and  the  adoption  of  regulations  are  primarily 
required.  In  addition,  adequate  funds  and  competent  personnel  are 
necessary.  In  Riiy  case  it  is  advisable  that  a  program  of  develop- 
ment be  adopted  which  will  ultimately  result  in  undertaking  all  of 
the  activities  recommended. 


A  motion  was  made,  seconded,  and  approved  that  the  above  report 
be  accepted  by  the  conference  as  a  progress  report. 

Prof.  George  ('.  Whipple  of  Harvard  Engineering  School  pre- 
sented the  following  paper : 


STATE  SANITATION. 


State  sanitation  is  so  rapidly  becoming  a  feature  of  our  American 
Government,  and  the  zest  for  health  measures  is  becoming  so  great, 
that  a  consideration  of  certain  fundamental  principles  by  this  con- 
ference of  sanitary  engineers  should  be  not  only  appropriate  but 
profitable.  I  therefore  take  the  liberty  of  calling  attention  to  some 
of  the  governmental  principles  which,  though  generally  accepted, 
are  often  overlooked,  and  of  expressing  my  personal  opinion  on  cer- 
tain matters  of  administration  about  which  different  views  are  held 
by  different  classes  of  people  and  in  different  parts  of  the  country. 
What  I  have  written  is  taken  largely  from  a  course  of  lectures  on 
municipal  engineering  administration  which  I  have  given  for  several 
years  at  Harvard  University. 

HEALTH  AND  COMFORT  OF  THE  PEOPLE. 

By  State  sanitation  is  meant  the  efforts  which  State  governments 
exert  to  prevent  insanitary  or  uncleanly  conditions  of  human  environ- 
ment which  tend  to  impair  the  health  or  which  are  prejudicial  to  the 
comfort  of  the  people.  It  is  important,  in  the  first  place,  to  link 
these  two  terms  together — the  health  and  comfort  of  the  people — for 
sanitation  is  concerned  with  them  both.  The  two  words  are  bound 
together  in  laws  and  legal  decisions,  as  well  as  in  common  parlance. 
Nuisances  are  infringements  against  comfort  as  well  as  against 
health.  Health,  in  its  broadest  sense,  is  something  more  than  the  ab- 
sence of  disease ;  it  has  a  positive  side.  We  measure  health  inversely 
in  terms  of  sickness  and  death ;  we  are  beginning  to  attempt  to  meas- 
ure health  in  terms  of  physical  efficiency,  capacity  to  work,  and  ability 
to  enjoy  life.  The  latter  belong  on  the  front  side  of  the  shield; 
sickness  and  death  are  for  the  back  side.  Both  sides  of  the  shield 
should  be  guarded. 

Comfort  has  to  do  with  the  senses.  Human  discomfort  is  hard  to 
measure,  especially  as  people  differ  as  to  their  sense  reactions  under 
different  environments.  These  sense  reactions  are  an  important  part 
of  life ;  and  the  courts  are  sound  when  they  decide  that  insanitary 
conditions  are  "  prejudicial  to  health,"  even  though  the  sense  reaction 
may  be  merely  that  of  a  disagreeable  odor.  Bad  odors  from  faulty 
plumbing  or  from  badly  ventilated  rooms,  bad  odors  in  water  sup- 
plies, bad  odors  from  industrial  plants,  excessive  noise,  smoke  in  the 
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atmosphere,  oil  deposits  along  the  banks  of  streams  and  shores,  and 
many  other  sense-offending  conditions  may  be  public  nuisances  and 
are  properly  included  witliin  the  legal  scope  of  "  health  and  com- 
fort of  the  people."  I  believe  that  sanitary  engineers,  who  by  their 
training  are  inclined  to  think  in  mathematical  terms  and  have  a 
penchant  for  measuring  sanitation  in  terms  of  death  rates,  need 
particularly  to  be  reminded  of  this  aspect  of  sanitation, 

POLICE   PO^VER   AND    PUBLIC    BENEFIT. 

The  police  power  is  one  of  the  inherent  powers  of  government, 
that  of  protecting  the  people  from  dangers  from  within.  Under  it 
the  Government  may  coerce  the  individual,  take  away  his  liberty, 
his  property,  and  even  his  life,  if  necessaiy,  in.  order  to  safeguard  the 
safety,  health,  or  morals  of  the  people.  Since  the  time  of  Magna 
Charta  the  English-speaking  race  has  been  preserved  from  tyrannous 
oppression,  from  midue  exercise  of  tlie  police  power,  by  what  is 
called  "  due  process  of  law." 

In  the  United  States  the  police  power  originates  in  the  State.  It 
is  exercised  directly  by  the  legislature,  as  representing  the  people.  It 
may  be  delegated  to  some  State  department  or  official,  to  some  city  or 
city  department,  or  to  the  National  Government.  Fundamentally, 
however,  authority  to  act  under  the  police  power  must  be  traced 
back  to  the  State  government. 

Another  function  of  government  is  that  of  doing  for  the  people 
those  things  which  tlie  Government  can  do  better,  more  cheaply,  or 
more  expeditiously  than  the  people  can  do  for  themselves.  These 
are  acts  for  the  public  benefit,  acts  of  public  ser\T.ce,  acts  for  the 
common  good.  They  are  paid  for  under  the  taxing  power  of  govern- 
ment, another  of  its  well-established  functions.  In  recent  year's  this 
idea  of  government  has  been  greatly  extended.  Carried  to  the  limit, 
it  becomes  paternalism  or  socialism.  Many  think  it  has  been  carried 
too  far  even  in  matters  of  health  and  comfort,  and  I  am  in  sym- 
pathy with  this  view. 

The  two  ideas  of  force  and  service  represent  the  masculine  and 
feminine  elements  of  government.  The  best  government  results  from 
a  proper  combination  of  the  two.  State  boards  of  health,  or  depart- 
ments of  health  as  they  are  coming  to  be  called,  are  concerned  with 
both  of  these  parts  of  government — health  service  and  police  power 
in  behalf  of  health. 

FUNCTIONS    OF    STATE    HEALTH    DEPARTMENTS. 

State  boards  of  health  perform  several  functions.  One  of  these 
is  quasi-legislative  in  character,  carried  on  under  authority  delegated 
by  the  legislature.     A  State  board  of  health  may  be  authorized  to 


STATE   SANITATION.  35 

prepare  a  sanitary  code,  plumbing  regulations,  rules  for  the  pro- 
tection of  water  supplies,  rules  for  reporting  diseases  dangerous  to 
the  public  health,  and  the  like.  This  is  done  because,  in  technical 
matters  and  in  special  fields  where  expert  knowledge  is  needed,  the 
legislature,  composed  of  persons  of  varied  attainments  elected  by 
the  people,  is  less  competent  to  enact  such  detailed  legislation  than 
a  body  of  men  selected  for  the  special  work  at  hand.  For  the  best 
result,  this  delegated  authority  should  be  given  to  a  body  of  men 
rather  than  to  an  individual.  A  health  commissioner  acting  alone 
should  not  be  allowed  to  perform  functions  which  are  legislative 
in  character.  Legislatures  do  well,  however,  to  delegate  authority 
for  the  preparation  of  rules  and  regulations  which  are  essentially 
technical  and  scientific  to  competent  boards  rather  than  attempt  to 
legislate  directly. 

A  State  board  of  health  may  act  in  a  semijudicial  capacity.  This 
authority  is  seen  in  the  matter  of  nuisances.  The  board  may  sit  as 
a  court,  hold  hearings,  take  testimony,  and  render  decisions.  Some- 
times it  sits  as  a  court  of  appeal.  In  matters  of  this  kind  a  board  is 
better  than  an  individual,  as  the  decisions  must  often  be  based  on 
facts  and  common  judgment  rather  than  on  technicalities  of  science 
or  law;  that  is,  the  board  is  a  sort  of  judge  and  jury  combined. 

Of  course  there  is  much  work  of  an  executive  character  to  be  done 
by  a  State  department  of  health.  Some  of  this  is  incidental  to  the 
exercise  of  the  police  power — such  as  laboratory  work,  engineering, 
or  inspection  in  connection  with  the  oversight  of  water  supplies, 
stream  pollution,  sewage  disposal,  nuisances,  food  sanitation,  sophis- 
tication of  food  and  drugs,  statistical  records  of  sickness  and  death. 

In  addition  to  these  regulative  functions  much  other  work  of  quite 
a  different  character  is  done ;  vaccines  and  antitoxins  are  made  and 
distributed;  bacteriological  diagnoses  of  certain  diseases  are  made; 
nursing  services  are  supervised ;  educational  activities  of  various  sorts 
are  carried  on.  These  works,  done  chiefly  for  the  public  benefit,  are 
largely  responsible  for  the  increasing  appropriations  made  to  State 
departments  of  health.  Further  expansions  of  efforts  of  this  nature 
are  being  considered  in  some  States,  such  as  maternity  benefits,  dental 
clinics,  public  health  nursing,  and  the  like.  In  my  judgment,  the 
wisdom  of  extending  these  activities  is  open  to  grave  doubt.  It  is 
not  at  all  certain  that  a  State  department  of  health  is  the  organization 
best  fitted  to  conduct  popular  education  in  health  matters.  It  is  cer- 
tainly not  the  best  organization  to  manage  State  hospitals  and  insti- 
tutions. It  is  doubtful  whether  any  form  of  activity  which  involves 
the  operation  of  public  utilities  should  be  conducted  by  a  State  de- 
partment of  health.  The  attempt  to  combine  the  exercise  of  police 
power  and  the  conduct  of  utilities  for  the  public  benefit  involves 
administrative  problems  of  serious  character.     In  my  opinion  welfare 
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work  and  public  health  work  should  be  kept  apart.  Welfare  work 
is  done  under  the  taxinfr  jx)wer  of  government.  Taxation  for  this 
l^uipose  should  be  definite.  If  people  want  it  or  need  it,  let  them 
appropriate  money  for  it,  knowing  for  what  the  money  is  to  be  spent. 
Let  it  not  be  confused  in  the  public  mind  with  money  appropriated 
for  the  ordinai-y  and  well-understood  police-power  functions  of 
health  departments.  In  my  opinion  the  time  is  coming  when  ap- 
propriations for  all  governmental  purposes  must  be  greatly  decreased, 
and  when  that  time  comes  it  will  be  important  to  discriminate  be- 
tween those  governmental  functions  which  prevent  injury  and  those 
which  are  for  the  public  benefit.  If  it  comes  to  a  choice  the  latter 
should  be  sacrificed  first. 

There  is  another  very  important  function  of  a  State  department 
of  health  which  needs  consideration,  and  that  is  its  advisor^'  power. 
This  is  a  semi- judicial  matter.  Often  the  remedy  for  difficulties  be- 
tween contending  parties  is  advice,  not  legal  action.  In  all  sorts  of 
sanitary  matters,  in  problems  of  water  purification  and  sewage  treat- 
ment, in  matters  of  nuisances  from  offensive  trades,  a  letter  of  advice 
from  a  State  department  of  health  which  has  established  its  repu- 
tation for  fairness  is  often  as  effective  as  a  legal  order.  In  no  way 
can  State  departments  of  health  do  more  to  improve  sanitation  than 
by  improving  the  quality  of  their  advice.  Better  advice  and  less 
drastic  police  action  is,  I  believe,  good  policy:  for  more  offenses 
against  sanitation  are  due  to  ignorance  of  what  to  do  than  to  willful 
disregard  of  law. 

Akin  to  giving  advice  in  particular  matters  is  the  setting  up  of 
standards  of  sanitation,  of  methods  of  procedure  in  all  sorts  of 
public-healtli  activities.  Any  such  standard  should  be  carefully 
worked  out,  chiefly  with  reference  to  local  conditions  applicable 
within  the  State,  but  also  with  due  regard  to  interstate  and  national 
relations.  Standard  rules  and  regulations  are  useful  in  two  ways; 
they  promote  unity,  and  thus  simplify  administration;  and  they 
tend  to  raise  the  level  of  administration  in  communities  hitherto 
backward  up  to  that  of  the  standard.  Standards  also  carry  with 
them  two  dangerous  tendencies;  they  are  liable  to  stifle  progress 
by  making  people  content  with  tlie  standard,  and  they  tend  to 
destroy  local  initiative  and  self-confidence  by  causing  cities  and 
towns  to  fall  back  on  the  State.  Standards  tend  to  destroy  initiative 
in  those  who  make  as  well  as  in  those  who  follow  them.  I  believe 
that  the  standard  methods  of  water  analysis  of  the  American  Public 
Health  Association  have  been  highly  serviceable  in  raising  the  level 
of  water  analysis  in  many  laboratories;  but  I  am  also  convinced  tliat 
they  have  had  a  bad  effect  on  the  teaching  of  this  branch  of  science, 
students  and  even  instructois  unconsciously  getting  the  idea  that 
the    facile   use  of  the  standard   Uiethods   represents  the   b^wnmum 
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honum  of  the  art.  In  such  a  matter  as  plumbing  regulations,  uni- 
formity throughout  the  State  is  desirable  in  the  interest  of  con- 
venience and  economy;  yet  some  municipalities  prefer  to  make,  as 
well  as  to  enforce,  their  regulations,  and  it  is  difficult  to  decide 
whether  in  this  matter  uniformity  is  more  important  than  local 
initiative.  The  special  plumbing  board  appointed  by  the  State 
Health  Commissioner  of  Massachusetts  is  attempting  to  solve  the 
problem  by  making  certain  minimum  requirements  State- wide  and 
compulsory,  and  by  setting  up  in  addition  standard  detailed  rules, 
which  shall  be  optional  for  each  city  or  town  to  adopt  or  modify. 
This  seems  to  be  a  logical  plan,  as  it  means  using  the  police  power 
on  a  State- wide  basis  to  prevent  injury  to  health,  and  using  only  the 
advisory  power  in  matters  which  relate  chiefly  to  public  benefit. 

There  is  still  another  function  of  a  State  department  of  health 
which  interlocks  with  all  of  the  others,  namely,  that  of  inquiry,  of 
investigation,  of  survey.  Facts  must  be  obtained  as  a  basis  of  legis- 
lative action,  judicial  action,  or  advice,  and  the  collection  and  preser- 
vation of  these  facts  is  of  great  importance  not  only  to  the  depart- 
ment but  to  the  community.  The  best  method  of  preservation  is  by 
publication  in  annual  reports.  Interest  in  popular  education  in 
health  matters  has  tended  to  turn  the  official  reports  of  health  de- 
partments into  agents  of  propaganda.  This  is  a  mistake.  Statistics 
make  dry  reading,  but  these  records  of  facts  should  nevertheless  form 
the  backbone  of  annual  reports.  They  are  absolutely  essential  as  a 
measure  of  progress.  It  is  poor  economy  to  eliminate  them,  because 
if  not  published  they  become  unavailable  in  later  years — and  per- 
haps lost — thereby  making  new  and  expensive  compilation  neces- 
sary. Decisions  as  to  what  should  appear  in  annual  reports  should 
not  be  left  to  officials  who  view  the  matter  from  the  standpoint  of 
printing  and  who  have  no  expert  knowledge  of  the  value  of  the  data 
presented  for  publication. 

ENGINEERING  DEPARTMENT. 

The  great  shift  of  population  from  rural  to  urban  conditions 
which  has  taken  place  in  recent  years  has  made  the  problems  of 
public  water  supply  and  sewerage  greater  than  ever  before.  The 
protection  of  water  supplies  against  infection  and  the  safeguarding 
of  streams,  lakes,  and  harbors  against  pollution  involve  engineering 
problems  of  a  high  order.  These  problems  usually  extend  beyond 
municipal  boundaries,  and  the  State  is  the  proper  authority  to  cope 
with  them.  This  is  acknowledged  by  everybody,  although  it  must 
not  be  forgotten  that  there  are  also  interstate  water  pollution  prob- 
lems which  must  some  day  be  taken  up  by  the  National  Government 
or  by  river  district  commissions  which  override  State  lines. 
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A  great  question  of  administration  arises  in  connection  with  these 
engineering  matters.  Ought  they  to  be  consigned  to  the  State  de- 
partment of  health,  to  the  State  engineer's  department,  if  there  is 
one,  or  to  the  water-supply  commission,  if  there  is  one?  Inland 
waters  are  used  for  public  water  supplies,  drainage,  power,  recrea- 
tion, fishing,  and,  in  some  instances,  for  irrigation  and  navigation. 
Conservation  of  all  inland  waters  is  of  vital  importance,  and  all  of 
tliese  uses  must  be  given  due  consideration.  It  seems  to  me  that  the 
highest  use  of  inland  waters  and  the  one  which  needs  greatest  con- 
sideration is  that  of  public  water  supply.  Drainage  and  water- 
power  stand  next,  sometimes  one,  sometimes  the  other.  The  control 
of  inland  waters  for  water  supply  and  drainage  is  an  exercise  of  the 
police  power  in  the  interest  of  public  health,  and  it  seems  to  me  that 
the  control  should  be  vested  in  that  branch  of  the  State  government 
in  which  the  police  power  is  clearly  recognized  as  a  major  function, 
namely,  the  State  department  of  health.  Water-supply  commissions 
and  State  engineering  departments  are  organized  primarily  to  bring 
about  public  benefits,  not  to  prevent  damage  being  done.  If  the 
police  power  is  exercised  by  them  at  all,  it  concerns  safety  rather 
than  health.  There  is  room,  perhaps,  for  water-supply  commissions 
in  some  States  to  appraise  the  water  resources  and  to  look  after  the 
uses  of  inland  waters  from  the  standpoint  of  public  benefit;  but  to 
State  departments  of  health  should  be  given  the  oversight  and  care 
of  the  inland  waters  from  the  sanitary  point  of  view,  and  this  con- 
trol should  be  recognized  as  paramount  to  all  others.  Hence,  State 
boards  of  health  need  engineering  departments.  Most  State  boards 
of  health  have  such  departments  to-day. 

Besides  water-supply  and  sewerage  problems,  there  are  other  engi- 
neering matters  which  arise  in  connection  with  public  health  admin- 
istration, such  as  problems  of  land  drainage,  of  nuisances  from  trade 
waste,  refuse  disposal,  plumbing,  ventilation,  rat-proofing  of  build- 
ings, besides  many  minor  engineering  problems  of  rural  sanitation. 
New  York  State  has  recently  shifted  its  engineering  department 
from  the  department  of  health  to  the  State  engineer's  department. 
This  is  a  regrettable  action,  as  it  takes  away  from  the  department 
charged  with  protecting  the  public  health  its  strong  right  arm  and 
reduces  the  engineering  work  involved  in  the  sanitary  protection  of 
the  waters  to  a  subsidiary  place  in  a  department  interested  pri- 
marily in  doing  things  for  the  public  benefit  and  not  acting  under 
the  police  power.  I  hope  that  no  other  State  will  follow  this  unfor- 
tunate lapse  from  sound  governmental  principles  which  New  York 
has  made. 

The  supervision  of  water  supplies  and  sewage-disposal  works 
calls  for  chemical  and  biological  as  well  as  engineering  work.  These 
three  sciences  shoidd  be  closely  allied.    Laboratory  work  is  also  re- 
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quired  for  other  departments  than  that  of  engineering.  The  ques- 
tion arises,  therefore,  should  the  water  and  sewage  laboratory  be  a 
part  of  the  engineering  department,  or  should  all  of  the  laboratory 
work  be  combined  in  a  general  laboratory  in  the  interest  of  a  uni- 
fied equipment  and  of  economical  operation  ? 

My  experience  in  both  the  laboratory  and  administrative  side  has 
convinced  me  that  there  is  little  if  an}i;hing,  to  be  gained  by  consoli- 
dating laboratories  in  one  department,  although  the  physical  con- 
centration of  the  laboratories  in  one  place  may  be  a  convenience  and 
a  slight  economy.  It  is  not  often  realized  how  widely  and  in  what 
vital  respects  laboratories  differ  from  each  other.  To  be  sure,  gas 
and  electricity  and  test  tubes  and  balances  are  used  in  them  all,  but 
the  work  done  in  a  laboratory  of  water  analysis  is  as  different  from 
that  done  in  a  food  and  drug  laboratory  or  a  bacteriological  diag- 
nosis laboratory  as  the  work  of  the  electrical  engineer  is  different 
from  that  of  the  sanitary  engineer.  The  modern  sanitary  engineer, 
however,  is  trained  to  use  the  microscope  and  the  balance  as  well  as 
the  transit  and  the  level.  To  be  of  the  greatest  use  to  the  sanitary 
engineering  department  the  laboratory  of  water  analysis  should  be 
a  part  of  this  department  and  separate  in  its  personnel  from  all  other 
laboratories.  One  reason  for  this  is  that  more  and  more  the  impor- 
tance of  having  Avater  analysis  conducted  as  field  work  rather  than 
laboratory  work  is  being  appreciated.  In  the  future  the  labora- 
tories of  sanitary  engineering  departments  may  be  very  largely  head- 
quarters for  field  parties  Avho  do  their  principal  work  in  the  field  in 
connection  with  inspections.  The  laboratory  as  a  tool  should  be 
always  ready,  quickly  responsive,  and  the  results  should  be  available 
as  soon  as  the  analyses  are  completed.  There  should  be  no  circiun- 
locution  in  reporting,  and  the  record  files  should  be  so  kept  as  to  be 
accessible  at  all  times. 

As  to  organization,  my  preference  is  for  an  engineering  depart- 
ment in  a  State  board  of  health,  Avhich  has  as  its  head  a  sanitarj^ 
engineer  who  reports  to  the  chief  executive  and  who  has  under  him 
an  assistant  engineer,  a  chemist,  and  a  biologist,  with  such  assistants 
for  each  as  may  be  necessary.  In  a  small  department  the  chemical 
and  biological  work  may  be  done  by  one  man.  In  a  large  depart- 
ment one  man  specially  trained  in  chemistry  and  another  specially 
trained  in  biology  are  needed ;  but  each  should  know  the  whole  range 
of  ordinary  water  analyses,  chemical  and  biological,  and  each  should 
be  competent  to  act  as  director  of  the  laboratory,  this  matter  being 
governed  by  seniority.  The  special  attainments  in  chemistry  and 
biology  are  needed  because  of  the  unusual  problems  which  are  con- 
tinually coming  up  for  solution  and  in  order  that  research  may  be 
carried  on  in  the  best  way.  While  different  forms  of  organization  are 
to  be  expected  in  States  which  differ  in  size,  condition,  and  tradition, 
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one  principle  should  always  govern,  and  that  is  that  the  sanitary 
engineering  department  should  have  the  engineering,  chemical,  and 
biological  talent  closely  interlocked. 

PERMITS,  APPROVALS,  ORDERS,  ADVICE,  AND  RECOMMENDATIONS. 

The  object  of  the  sanitary  engineering  department  is  to  conduct 
such  investigations  and  provide  such  information  that  the  State 
board  (or  department)  of  health  may  act  as  may  be  necessary  to 
maintain  and  improve  the  cleanliness  of  the  environment  of  the 
people.  The  two  subjects  which  loom  largest  in  the  work  are  public 
water  supplies  and  sewerage  systems,  with  their  accompanying  prob- 
lems of  stream  pollution,  sewage  treatment,  and  water  purification. 
It  is  right  and  proper  that  State  departments  should  supervise  these 
matters;  but  in  considering  what  action  should  be  taken  the  two  ideas 
of  police  poAver  and  public  benefit  must  be  kept  clearly  in  mind. 

In  employing  the  police  power,  practice  has  developed  several 
methods  which  demand  comment.  One  method  is  that  of  permit. 
The  vState  laAv  may  prescribe  that  no  sewer  may  be  built  to  discharge 
into  a  stream  unless  a  permit  has  been  received  from  the  State  depart- 
ment of  health.  This  implies  that  there  must  be  a  subsequent  in- 
spection to  make  sure  that  the  rule  has  been  complied  with.  The 
object  of  the  law  is  to  prevent  an  injury.  In  plumbing,  the  system 
of  peiTTiit  and  inspection  is  very  common.  The  method  is  applied 
especially  to  matters  in  which  the  proscription  is  definite  or  of  a 
routine  character.  It  requires  little  special  ability  to  carry  out  this 
method,  as  the  rules  are  usually  definite  and  infractions  obvious. 

Another  method  is  that  of  approval.  The  State  law  may  say  that 
before  works  for  a  public  water  supply  are  constructed  the  plans 
must  be  approved  by  the  State  department  of  health.  This  action 
demands  an  investigation  of  the  particular  circumstances  which 
exist.  Approval  is  more  than  permission :  it  implies  that  the  plan 
proposed  will  accomplish  what  is  intended;  that  it  is  reasonably  sat- 
isfactory. Those  who  exercise  this  power  of  approval  should  realize, 
however,  that  it  is  an  act  done  under  the  police  po-wer,  and  that  the 
object  of  police  power  is  to  prevent  public  injury,  not  to  confer  a 
benefit.  While  in  common  usage  the  word  "  ajiproval  ""  carries  with 
it  the  idea  of  commendation,  legally  used  in  connection  with  the 
police  power  it  does  not  commend.  The  approval  of  a  plan  really 
means  that  the  plan  is  not  disapproved;  that  it  contains  no  serious 
fault;  that  it  "gets  by."  The  plan  may  not  be  the  best  plan,  yet  if 
it  will  reasonably  serve  its  purpose  of  preventing  a  public  injury  to 
health,  safety,  morals,  or  the  like,  it  may  not  bo  disai)proved  under 
the  police  power  of  the  State.  Apjiroval  may  also  carry  with  it  the 
idea  of  necessity.    For  example,  in  Massachusetts  the  taking  of  land 
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to  protect  a  public  water  supply  must  be  appioved  by  the  State 
department  of  public  health,  the  idea  being  that  the  taking  should 
not  be  made  unless  it  is  necessary  for  the  protection  of  the  public 
health.  There  may  be  other  special  cases  of  approval  committed  to 
the  State  department  of  health  by  the  legislature,  but  what  I  am 
emphasizing  here  is  the  fundamental  idea.  In  geometry  we  learned 
that  certain  procedures  were  "  necessary  and  sufficient  "  to  prove  a 
given  theorem.  Those  who  have  to  approve  sanitary  engineering 
works  would  do  well  to  keep  these  two  words  in  mind. 

Legal  approval  does  not  necessarily  carry  with  it  the  idea  of  gen- 
eral commendation,  and  it  is  somewhat  unfortunate  that  popular 
usage  tends  to  make  people  read  this  idea  into  the  word.  The  owner 
of  some  proprietary  device,  which  has  been  approved  for  a  special 
situation,  likes  to  advertise  his  device  by  saying,  "It  has  received 
the  approval  of  the  State  board  of  health,"  and  the  public  gets  the 
idea  that  the  board  has  given  the  device  general  commendation.  For 
this  reason  letters  of  approval  should  be  written  with  great  care 
and  with  reference  to  possible  misuse.  In  my  opinion  it  is  perfectly 
consistent  for  a  State  department  of  health  to  give  approval  to  one 
plan  and  then  proceed  to  advise  a  better  one,  or  to  reply  to  the  appli- 
cant that  approval  to  the  plan  will  be  given  on  a  second  request,  but 
will  be  withheld  pending  the  consideration  of  another  suggested  plan, 
which  is  deemed  a  better  one. 

We  have  next  to  consider  the  question  of  "  orders"  of  the  board  of 
health.  Here  we  recognize  action  under  the  police  power  in  a  drastic 
form.  The  State  board  of  health  orders  that  a  certain  thing  be 
done  in  the  interest  of  the  public  health.  A  city  may  be  ordered  to 
install  a  water  purification  plant  or  a  sewage  treatment  works,  or  a 
manufacturer  may  be  ordered  to  install  devices  for  preventing  the 
spread  of  nauseous  fumes.  It  is  necessary  to  be  very  careful  in  these 
matters  not  to  exceed  authority,  not  to  be  unjust,  and  not  to  be  unduly 
arbitrary.  It  is  sometimes  difficult  to  discriminate  between  what  is 
merely  desirable  and  what  is  necessary.  It  must  be  remembered  that 
the  police  power  is  not  intended  to  bring  to  pass  what  is  desirable — 
it  is  confined  to  what  is  necessary  to  prevent  injury.  Orders  must 
be  given  with  reference  to  the  ability  of  their  being  carried  out. 
There  have  been  instances  where  a  State  board  of  health  has  ordered 
a  municipality  to  install  sewage  treatment  works,  to  do  which  would 
have  involved  borrowing  money  beyond  the  legal  debt  limit.  Such 
an  order  is  inconsistent  with  good  government,  to  say  the  least,  and 
is  sure  to  raise  legal  complications. 

Orders  should  be  directed  against  the  injurious  result,  placing  the 
responsibility  for  the  remedy  upon  the  person  or  city  causing  the 
public  injury.  An  order  to  cease  committing  a  nuisance  may  be 
properly  accompanied  by  advice  as  to  how  to  stop  the  nuisance,  but 
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the  latter  must  be  regarded  as  advice  only  and  there  must  be  no 
implication  that  following  the  advice  will  relieve  the  wrongdoer  of 
responsibility. 

For  example,  it  is  a  desirable  thing  for  a  city  house  to  have  a  con- 
nection with  the  sewer  in  the  street;  but  (unless  there  has  been  leg- 
islation to  the  contrary)  the  local  board  of  health  can  not  compel 
the  house  owner  to  make  this  sewer  connection  unless  his  method  of 
disposing  of  the  house  sewage  is  in  some  way  prejudicial  to  the  pub- 
lic health,  safety,  morals,  or  the  like.  The  responsibility  is  on  the 
individual  to  abate  the  nuisance. 

In  the  same  way  the  treatment  of  the  sewage  of  a  city  may  be 
desirable  on  general  sanitary  principles,  but  (in  the  absence  of  defi- 
nite legislation)  the  State  can  not  compel  the  city  to  put  in  a  dis- 
posal plant  unless  the  existing  method  of  disposal  is  doing,  or  is 
reasonably  certain  to  do,  a  public  injury.  Even  then  the  State 
should  not  attempt  to  order  in  detail  the  method  of  treatment,  al- 
though it  may  order  the  nuisance  to  cease,  and  advise  as  to  the  best 
method. 

In  emergencies,  of  course,  boards  of  health  have,  and  ought  to 
haAe,  summary  powers.  They  may  hsLxe  to  act  without  legislation 
in  the  interest  of  preserving  the  health  of  the  people.  Such  powers 
should  be  limited,  however,  to  emergencies  and  should  not  be 
stretched  too  far.  It  is  better  that  a  community  endure  temporary 
injury  than  that  the  principles  of  good  government  be  overruled. 

With  these  conceptions  of  approval  of  plans  and  orders  for  abat- 
ing nuisances,  Ave  see  the  important  part  which  advice  can  and  should 
play  in  sanitary  administration.  The  benefits  of  advice  depend  upon 
the  reputation  which  de]:)artments  of  health  haA'e  for  giving  sound 
advice.  Letters  of  advice  should  be  brief,  clear,  and  definite.  They 
should  be  sent  as  soon  as  possible  after  the  necessary  information  has 
been  secured.  .  This  virtue  of  promptness  has  been  sadly  neglected 
in  many  States.  Unless  advice  is  backed  up  by  reputation,  it  is 
likely  not  to  be  followed.  This  means  that  the  sanitary  engineer  of 
a  State  should  be  competent,  exj^erienced,  and  trustworthy,  a  man 
of  good  judgment  and  abreast  of  the  times  in  sanitary  science.  It 
means  that  his  department  must  be  well  equipped  to  gather  and  pre- 
sence the  necessary  facts,  and  equipped  to  conduct  such  investiga- 
tions and  carry  on  such  ex})erimental  work  as  may  be  required  to 
give  proper  advice.  As  a  result  of  my  experience  as  a  practicing 
engineer,  as  a  public-health  administrator,  and  as  a  historian  of  the 
Ma.ssachusetts  State  Board  of  Health.  T  am  convinced  that  the  ad- 
visory functions  of  a  State  department  of  health  carry  with  them 
more  power  for  bettering  sanitary  conditions  than  the  more  drastic 
actions  covered  by  permits,  approvals,  and  orders,  although  without 
the  latter  the  advisory  powei*s  would  luck  force. 
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A  recommendation  is  crystallized  advice.  It  usually  relates  defi- 
nitely to  some  policy  or  line  of  action.  Unlike  approval,  a  recom- 
mendation carries  with  it  the  idea  of  commendation. 

I. believe  that  there  is  a  mistaken  tendency  in  some  States,  and 
especially  among  some  of  the  younger  and  less  experienced  officials, 
to  exert  too  much  authority,  to  try  to  accomplish  results  too  quickly, 
to  force  communities  to  do  things  for  benefit  rather  than  to  avoid 
injury,  and  to  emphasize  sanitation  at  the  expense  of  other  things 
just  as  important.  Sanitation  is  not  the  summum  honum  of  life; 
it  is  a  means  to  that  end.  If  sanitation  is  forced  much  beyond  the 
willingness  of  the  community  to  support  it,  reaction  is  almost  certain 
to  follow.  On  the  other  hand.  State  health  officials  should  avoid  the 
opposite  extreme  very  well  illustrated  ty  one  of  Hambone's  Philo- 
sophical Meditations :  "  Parson  tells  me  ah  ort  to  be  patient :  liut 
when  ah  tries  to  be  patient,  ah  goes  to  sleep."  State  sanitary  engi- 
neers must  not  sleep  at  their  post — and  I  would  like  to  add  that 
I  know  of  no  class  of  men  less  likely  to  sleep  at  their  posts  than 
engineers. 

THE  SANITARY  ENGINEER. 

Finally  we  come  to  the  sanitary  engineer  himself.  Originally,  and 
in  its  narrower  sense,  this  term  was  applied  to  engineers  who  had 
to  do  with  sewers  and  drains.  Plumbers  still  style  themselves  sani- 
tary engineers  and  have  a  national  association  of  that  name.  But 
the  field  has  expanded  and  now  includes  not  only  sewers,  but  sewage 
treatment,  water  purification,  and  the  like.  It  embraces  other  cleans- 
ing operations  such  as  street  cleaning  and  refuse  disposal.  The 
sanitary  engineer  of  to-day  must  have  a  knowledge  of  biology  and 
chemistry  as  well  as  hydraulics  and  the  art  of  building ;  he  must  be 
familiar  with  laboratory  procedures;  he  must  understand  the  rela- 
tion between  sanitary  works  and  the  public  health  and  between  the 
cost  of  works  and  sanitary  value.  It  has  been  suggested  that  such  a 
man  should  be  called  a  public  health  engineer.  This  is  certainly  an 
appropriate  title  for  engineers  in  a  public  health  department ;  never- 
theless, it  is  merely  a  translation  of  sanitary  engineer,  and  it  does 
not  seem  to  be  worth  while  to  multiply  names  and  titles  without 
adequate  reason.  In  fact,  I  sometimes  think  it  would  be  just  as  well 
if  sanitary  engineers  were  known  merely  as  civil  engineers,  or  even 
as  engineers,  just  as  public  health  officers  are  known  as  doctors. 
Personally  I  should  regard  the  title  of  "  Engineer  Smith  "  as  equal 
in  honor,  dignity,  and  importance  to  that  of  "  Doctor  Smith,"  assum- 
ing of  course  that  the  title  "  Engineer "  represents  an  engineering 
degree,  membership  in  a  national  professional  society,  or  some  other 
adequate  standard  of  attainment. 
80772°— 22 4 
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From  my  experience,  I  believe  that  in  a  State  health  department 
the  work  of  the  sanitary  engineer  is  of  importance  equal  to  that  of 
the  doctor  of  medicine.  I  can  say  this  with  perfect  frankness,  be- 
cause no  one  has  been  more  earnest  than  I  have  been  in  teaching 
biology  to  engineers,  in  securing  cooperation  between  engineers  and 
doctors  in  public  health  work,  and  in  establishing  schools  of  public 
health  in  which  hygiene,  preventive  medicine,  engineering,  statistics, 
and  administration  shall  be  properly  blended.  In  health  department 
organizations  engineers  and  physicians  should  be  given  equal  stand- 
ing, equal  salaries,  and  equal  ratings  as  to  seniority,  bearing  in  mind 
certain  differences  between  administrative  and  executive  work.  The 
United  States  Government,  through  its  Public  Health  Service  and 
the  Medical  Departments  of  the  Army  and  Navy,  would  do  well  to  set 
an  example  in  this  matter.  The  lack  of  recognition  of  equality  is  one 
of  the  reasons  why  some  of  our  best  young  engineers  hesitate  to  enter 
the  Public  Health  Service  to-day. 

I  believe  that  the  executive  positions  in  health  departments  should 
be  under  tlie  civil  service  (perhaps  I  ought  to  sa}^  under  a  reformed 
civil  service),  and  that  there  should  be  provision  for  retirement  on 
pension  at  a  certain  age  or  after  so  many  years  of  service.  In  con- 
sideration of  this  feature,  the  salaries  paid  should  be  somewhat  lower 
tlian  those  paid  for  work  of  similar  grade  in  private  practice.  Just 
as  business  men  make  more  money  but  take  greater  risks,  so  engineers 
in  private  practice  should  make  larger  incomes  while  subjecting  them- 
selves more  to  the  ups  and  downs  of  business  conditions. 

The  great  bugbear  of  public  positions  to-day  is  political  inter- 
ference. Tliis  is  steadily  causing  a  depreciation  in  the  character  of 
engineering  service  in  cities  and  States  alike.  Civil  service  has  not 
been  an  unqualified  success.  It  has  tended  to  keep  out  the  unfit,  but 
it  has  not  increased  the  excellence  of  the  service.  It  has  made  it 
difficult  to  get  rid  of  men  who  are  lazy,  of  mediocre  ability,  or  of 
unpleasing  j^ersonality,  and  pleasing  ])ersonality  is  a  quality  very 
essential  to  teamwork  in  a  public  depaitment.  Reform  in  civil 
service  is  highly  essential,  if  our  health  departments  are  to  be  placed 
on  a  high  plane.  There  is  another  angle  to  tlic  matter.  If  it  is  not 
right  for  k'gislators  to  interfere  with  the  personnel  of  the  executive 
departments,  it  is  equally  bad  for  the  latter  to  interfere  with  legis- 
lative matters.  Unfortunately,  there  are  too  many  examples  of  this 
j)ra(tice. 

More  than  all  else  it  is  important  that  engineers  pay  greater  atten- 
tion to  their  own  ability.  The  young  graduate  of  an  engineering 
school  is  a  fledgling:  he  can  Hy  a  little,  but  not  far  or  well.  He 
needs  practice;  he  needs  contact  with  engineering  problems;  he  needs 
much  study.  The  engineer  nuist  study  throughout  his  life.  Self- 
made  engineers,  like  the  engineers  of  the  past,  developed  habits  of 
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study  which  never  left  them.  College  graduates  too  often  think  that 
their  studies  are  over  when  they  are  graduated.  When  an  engineer 
retires  for  age  he  may  cease  studying,  but  not  until  then.  William 
Mulholland,  the  self-made  engineer  who  built  the  great  Los  Angeles 
Aqueduct,  told  me  recenth^  that  he  takes  15  magazines  and  reads  them. 
Sanitary  engineers  must  read  much,  because  their  field  is  wide  and 
embraces  many  sciences. 

In  States  where  appropriations  are  limited,  the  attempt  to  get 
proper  men  for  the  position  of  sanitary  engineer  is  met  in  various 
ways.  One  way  is  to  employ  an  engineer  on  half  time,  allowing 
him  to  engage  in  private  practice.  This  I  believe  to  be  a  thoroughly 
iniquitous  arrangement,  unless  the  engineer  conscientiously  refuses 
to  do  any  private  work  whatsoever  within  the  limits  of  the  State. 
Even  then  the  arrangement  is  not  altogether  satisfactory,  because  it 
is  difficult  for  the  engineer  to  be  on  hand  at  the  right  time.  Another 
method  is  to  employ  an  engineer  on  half  time,  letting  him  com- 
bine State  work  with  teaching.  This  is  less  objectionable,  but  not 
altogether  satisfactory.  A  full-time  sanitary  engineer  is  as  much 
needed  as  a  full-time  health  officer.  The  job  is  big  enough  for  a 
whole  man  and  for  the  best  man  obtainable.  In  my  opinion,  it  is 
better  to  obtain  a  lower  priced  full-time  man  than  a  higher  priced 
half-time  man.  The  appointee  then  has  a  definite  piece  of  work  for 
which  he  is  personally  responsible.  This  responsibility  tends  to 
make  him  do  his  best;  whereas  if  he  is  carrying  on  two  jobs  at  the 
same  time,  there  is  danger  that  he  may  slight  both  of  them,  unless 
he  is  a  man  of  exceptional  ability  and  force  of  character. 

Even  if  a  sanitary  engineer  gives  what  is  practically  his  whole 
time  to  a  State  department  of  health,  he  should  not  allow  himself 
to  engage  in  private  practice  within  the  State,  for  sooner  or  later 
he  is  sure  to  find  himself  in  a  situation  which  will  seriously  com- 
promise his  reputation.  He  may,  however,  accept  occasional  con- 
sulting engagements  outside  of  the  State  without  overstepping  the 
limits  of  professional  etiquette.  Professional  ethics  among  en- 
gineers is  something  to  be  cultivated  and  guarded  with  jealous  care. 
Licensing  of  engineers  by  the  State  or  the  setting  up  of  any  artificial 
standards  will  never  accomplish  for  the  profession  what  the  en- 
gineers can  do  for  themselves  if  they  will. 

There  seems  to  be  one  solution  of  this  problem  which  nowadays 
is  seldom  tried,  namely,  to  reinforce  the  official  sanitary  engineer  with 
a  consulting  engineer  who  is  either  regularly  retained  or  called  upon 
for  advice  in  particular  cases.  The  Massachusetts  State  Board  of 
Health  had  this  practice  at  one  time,  and  some  of  our  most  eminent 
engineers,  chemists,  and  biologists  have  served  the  State  in  a  con- 
sulting capacity.  This  practice,  in  my  opinion,  should  be  renewed 
and  extended.     It  would  have  several  advantages.     In  the  first  place, 
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it  would  greatly  strengthen  the  reputation  of  the  State  department 
of  health  and  give  its  letters  of  advice  greater  weight.  It  wovild 
make  it  possible  for  the  smaller  States  to  have  as  good  advice  as  the 
larger  States.  In  case  of  controversies  it  would  strengthen  the  State 
in  its  contentions.  It  would  tend  to  soften  one  of  the  sharp  corners 
which  result  from  laws  requiring  plans  to  be  approved.  At  the  pres- 
ent time  it  so  happens  that  many  of  the  engineers  engaged  in  private 
practice  are  older  and  more  competent  than  the  State  engineer  who 
must  pass  upon  the  plans  submitted.  The  less  experienced  State  en- 
gineer ma}',  hoAvever,  understand  local  conditions  better  than  the 
designing  engineer  who  has  made  the  plans.  Under  these  conditions, 
refusal  to  approve  the  plans  creates  a  situation  disagreeable  to  both 
parties.  If,  however,  the  State  department  of  health  had  a  consult- 
ing engineer,  doubtful  plans  could  be  approved  or  disapproved  with 
better  grace  and  a  greater  feeling  of  security  that  the  proper  result 
had  been  reached. 

There  is  also  a  present-day  tendency  for  engineers  in  high  posi- 
tions to  do  too  much  work  by  proxy.  Accustomed  to  assistants,  they 
have  stenographers  to  write  their  letters  and  young  engineers  to 
make  their  computations.  Many  of  our  modern  methods,  thought 
to  be  so  efficient,  are  not  so,  because  they  are  turning  our  chief 
engineers  into  routine  executives  and  are  confusing  administrative 
and  executive  work.  Our  chief  engineers  and  consulting  engineers 
ought  to  do  more  personal  engineering  work  and  leave  more  of  the 
routine  work  to  others.  Engineers  who  cease  to  make  personal 
studies  run  downhill  rapidly. 

Engineers  who  enter  the  public  service  under  present  conditions 
do  so  at  a  personal  sacrifice.  I  believe  that  public  service  ought  to 
involve  personal  sacrifice.  Young  men  entering  the  service  should 
understand  this  clearly.  The  sacrifice  is  recognized  in  times  of  war; 
it  should  be  recognized  in  times  of  peace.  Public  service  means  doing 
for  others.  It  is  only  by  the  recognition  of  this  principle  that  our 
health  departments  will  be  filled  with  the  right  kind  of  men — men 
who  are  not  there  for  gain,  for  large  salaries,  or  easy  work.  Person- 
ally I  know  of  no  better  way  for  a  young  man  to  serve  his  day  and 
generation  than  to  become  an  engineer,  learn  how  to  employ  the 
great  forces  of  nature  for  the  use  and  convenience  of  man,  and  then 
enter  the  public  service  and  spend  his  life  for  the  public  good.  It 
does  not  mean  wealth:  it  means  hard  work  and  many  conflicts  with 
the  powers  of  evil.  It  may  not  always  mean  public  recognition  and 
honor;  but  it  does  mean  much  personal  satisfaction  and  many  pleas- 
ures by  the  way. 

Mr.  Sol  Pincus  presented  the  following  report: 


REPORT  OF  THE  COMMITTEE  ON  CROSS  CONNECTIONS, 
BY-PASSES,  AND  EMERGENCY  INTAKES  ON  PUBLIC 
WATER  SUPPLIES. 


It  must  be  recognized  to-day  that  the  problem  of  having  safe  water 
furnished  for  human  consumption  in  cities  in  this  country  is  now 
very  generally,  and  almost  entirely  for  the  larger  cities,  a  problem 
of  protecting  and  insuring  the  freedom  from  contamination  of  the 
existing  water  supplies  which  are  ordinarily  found  to  be  safe,  and 
not  so  much  the  problem  of  making  original  installations  or  recon- 
structing water-supply  plants.  The  water-supply  question  for 
American  cities,  taken  as  a  whole,  is  reaching  a  new  phase  of  de- 
velopment, as  far  as  the  assurance  of  the  safety  and  health  of  the 
consumers  is  concerned;  a  phase  where  the  regular  protection  and 
maintenance  of  the  present  standards  of  quality  and  safety  are  the 
foremost  matters  of  concern. 

The  typhoid  fever  death  rate  of  American  cities  has  been  steadily 
diminishing,  so  that  to-day  it  is  fully  a  tenth  of  what  it  was  a  gen- 
eration ago.  The  average  for  the  last  few  years  for  the  larger  cities 
of  the  country  is  not  far  from  five  per  hundred  thousand,  which  is 
a  result  largely  attributable  to  improved  water  supplies.  Entire 
States  are  now  turning  in  typhoid  death  rates  year  after  year  below 
eight  per  hundred  thousand,  and  in  some  few  cases  below  five.  For 
the  State  health  department,  where  the  general  responsibility  for  the 
maintenance  of  such  diminisliing  typhoid  mortality  rests,  there  is 
a  most  difficult  challenge  to  be  faced  in  insuring  that  the  public 
water  supplies  will  be  so  thoroughly  safeguarded  and  the  remotest 
possibility  of  infection  of  the  supplies  removed  that  the  decline  in 
typhoid  fever  deaths  will  not  be  halted  or  reversed.  While  some 
cities  or  sections  of  cities  were  being  furnished  with  unsafe  and  con- 
taminated water,  there  was  always  the  certainty  of  progress  to  be 
achieved  in  the  reduction  of  the  typhoid  fever  rate  by  the  improve- 
ment each  year  in  one  or  more  cities  of  the  quality  of  the  public  water 
supply.  Such  reductions  would  oftentimes  result  even  though  there 
might  occur  a  breakdown  in  an  improved  water  supply.  But  as  the 
case  and  death  rate  curves  come  lower  and  lower  with  passing  years, 
a  point  will  be  reached  where  a  single  outbreak,  even  of  a  relatively 
small  number  of  cases,  will  have  a  predominating  and  controlling 
effect  on  the  State  rate  for  the  year.  Such  a  point  is  fast  being  ap- 
proached by  many  States,  if  it  has  not  already  been  reached  by  cer- 
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tain  few  States.  And  with  the  approach  of  this  condition,  the 
proverb,  "  Eternal  vigilance  is  the  price  of  freedom."  must  become 
the  ever-present  guiding  principle  of  control  if  freedom  from  water- 
borne  disease  is  to  be  maintained.  The  supervision  that  is  to  main- 
tain this  almost  complete  freedom  from  the  possibility  of  the  infec- 
tion of  the  water  supply  requires  the  steady,  watchful,  and  thorough 
direction  of  a  conservative  and  critical  yet  open-minded  sanitarian, 
whose  familiarity  with  the  many-sided  ways  of  possible  water-supply 
contamination  has  not  bred  a  contempt  for  the  minor  paths  by  which 
dangerous  conditions  can  arise  in  the  water  supply. 

In  view  of  the  present  circumstances  regarding  the  problem  of  the 
water  supplies  of  most  large  American  cities,  where  the  public  water 
sujjply  is  ordinarily  good,  it  was  felt  by  the  members  of  the  com- 
mittee that  increasingly  greater  consideration  will  have  to  be  given 
to  by-passes,  emergency  intakes,  and  the  numerous  cross  connections 
which  are  frequently  present.  Attention  to  the  use  of  these  devices 
may  soon  have  as  great  a  significance  in  real  disease  reduction  as  will 
the  improvement  of  the  ordinary  quality  of  water  supplies.  In  the 
maintenance  of  safe  public  water  supplies,  there  are  no  matters 
requiring  more  careful  attention  and  capable  of  more  baneful  conse- 
quences than  these,  excepting  only  the  daily  operation  of  the  purifica- 
tion processes. 

The  uncontrolled  and  unregulated  use  of  cross  connections,  by- 
passes, and  emergency  intakes  on  water  supplies  seems  to  have  been 
quite  general  until  the  last  few  years.  Before  1910,  little  notice  was 
taken  of  the  presence  and  use  of  these  devices,  according  to  the  State 
health  reports  of  the  States  most  active  in  water  supply  supervision. 
To-day,  even  in  the  majority  of  the  States,  the  matter  of  the  proper 
supervision  and  policy  governing  these  devices,  especially  cross 
connections,  is  amazingly  undeveloped  and  unformulated.  Even  the 
definite  presence  of  cross  connections,  by-passes,  and  emergency  in- 
takes is  generally  unknown  to  the  States  or  local  departments.  Such 
a  situation  is  potent  with  most  serious  ill-consequences  to  the  citizens 
of  those  places  where  investigations  have  not  been  made  for  deter- 
mining the  prevailing  conditions  regarding  such  devices  and  where 
the  proper  supervision  has  not  been  established. 

It  appears  that  the  question  of  by-passes  on  public  water  supplies 
was  the  first  of  these  devices  regarding  which  action  was  taken  by  any 
of  the  States.  As  the  satisfactory  operation  of  water  purification 
processes  became  more  and  more  definitely  achievable,  it  soon  was 
obvious  that  by  the  existence  of  by-passes  around  any  salient  part  of 
the  purification  scheme  the  value  and  reliability  of  the  entire  process 
was  seriously  vitiated.  Through  the  power  and  authority  to  review 
and  approve  plans  for  new  construction  on  water  supply  plants,  the 
better  ecjuipped  States  have  definitely  shown  their  disapproval  to  all 
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such  by-passes  and  have  required  their  elimination,  at  least  from  any 
plans  for  proposed  water  supply  plants.  There  seemed  to  be  no- doubt 
in  the  minds  of  the  members  of  the  connnittee  that  all  by-passes  should 
be  removed  from  water  purification  processes,  except  by-passes  about 
primary  sedimentation  basins,  aerators  or  mixing  chambers.  The 
btisis  for  exempting  by-passes  around  these  features  of  the  purifica- 
tion process  was  on  the  ground  that  in  some  installations  these  fea- 
tures were  not  a  necessary  step  at  all  times  in  the  purification  process, 
nor  were  they  of  great  sanitary  significance  at  all  times.  The  com- 
mittee is  of  the  opinion  that  there  can  scarcely  be  any  objections  to 
this  principle  and  the  exemptions  specified. 

The  question  regarding  the  most  advisable  State  ruling  on  the 
installation  of  emergency  intakes  on  public  water  supplies  has  been 
in  some  ways  one  of  the  most  difficult  and  perplexing  problems  before 
the  State  health  departments.  The  danger  to  the  public  health  i'rom 
the  existence  of  such  an  intake  whereby  unsafe  water  could  be  sent 
into  the  public  mains  has  been  universally  recognized.  However,  in 
frequent  instances  it  was  contended  that  compromise  with  the  de- 
mands of  full  safety  was  necessary  and  that  such  intakes  should  be 
permitted  on  account  of  otherwise  large  fire  hazards.  In  the  very 
large  cities,  it  was  claimed  that  the  risk  of  being  without  adequate 
quantity  of  water  at  any  time  overbalanced  the  health  hazard.  Both 
as  sanitary  engineers  and  as  officials  with  a  public  responsibility,  the 
committee  could  not  aclaiowledge  in  principle  the  validity  of  these 
contentions.  Though  in  some  cases  for  a  long  time  it  may  not  be 
economically  justifiable  for  a  town  or  city  to  incur  the  indebtedness 
necessary  to  provide  such  an  enlarged  water  supply  installation  as 
will  make  the  emergency  intake  unnecessary,  it  is,  however,  asserted 
that  no  city  can  build  for  permanency  in  the  present  era  if  the  health 
of  all  its  citizens  is  endangered  by  the  unguarded  and  ever  present 
possibility  of  the  infection  of  its  public  water  supply.  It  is  from 
that  point  of  view  that  the  committee  has  adopted  the  veiy  positive 
principle  on  emergency  intakes,  that  no  emergency  intake  should  be 
established  or  maintained  in  connection  with  a  public  water-supply 
system,  a  stand  which  has  already  been  enforced  by  some  of  the 
States.  The  committee,  however,  has  recognized  that  a  modification 
of  the  principle  may  be  necessary  for  present  enforcement  in  the  case 
of  cities  with  inadequate  water  supplies,  but  such  qualified  enforce- 
ment has  been  considered  only  as  a  temporary  measure. 

The  committee  gave  the  greatest  part  of  its  discussions  to  the  recom- 
mendation covering  the  question  of  cross  connections  on  public 
water  supplies,  as  this  problem  has  been  so  prominently  and  urgently 
placed  before  the  waterworks  and  public  health  officials  in  many  of 
the  States.     Wide  difference  of  opinion  was  found  to  prevail  among 
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the  various  States  in  what  should  be  considered  the  proper  policy 
for  regulating  cross  connections.  This  divergence  of  view  point 
was  well  represented  on  the  committee,  and  it  was  only  after  very 
extended  discussion,  both  personal  and  by  correspondence,  that  an 
agreement  was  reached  on  this  subject. 

The  cases  of  the  use  of  cross  connections  were  divided  into  two 
kinds.  For  the  first  group,  the  committee  came  to  definite  and 
prompt  agreement,  namely,  that  when  an  impure  independent  supply 
was  maintained  for  ordinary  industrial  purposes,  any  cross  connec- 
tion with  a  public  supply  regradless  of  the  devices  that  may  be  in- 
stalled or  the  precautions  that  may  be  taken,  would  be  an  unsafe  and 
altogether  too  dangerous  procedure  at  any  time. 

For  the  second  group,  where  a  cross  connection  to  a  private  fire 
protection  system  using  impure  water  exists,  but  where  no  outlet  of 
water  is  provided  except  through  fire  hydrant,  sprinkler  plug,  or 
hose  connection,  a  somewhat  less  hazardous  situation  was  recognized. 
Though  the  demands  for  complete  safety  require  that  the  water 
served  for  human  consumption  must  at  all  times  be  free  from  danger 
and  hence  connection  with  impure  supplies  totally  disapproved, 
the  committee  came  to  the  opinion  that  account  must  be  taken  of 
the  temporary  use  in  some  circumstances  of  cross  connections  with 
the  most  effectual  safeguards  possible.  It  was  believed  that  such 
temporary  permission  by  the  State  department  of  health  in  excep- 
tional instances  for  the  use  of  a  cross  connection  for  a  fire  protection 
service  should  never  become  a  permanent  provision,  but  after  a  suffi- 
cient period  for  the  development  of  the  public  supply  for  adequate 
fire  protection  the  permission  would  be  revoked.  An  instance  of 
such  a  course  is  evidenced  by  the  city  of  Hartford.  Here  in  1909 
some  of  the  fii*st  installations  of  cross  connections  with  factory  mu- 
tual double  check  valves  were  made.  After  10  years  had  elapsed 
an  order  was  issued  in  1920  giving  the  mills  until  September  of  this 
year,  1921,  to  completely  sever  all  physical  connections.^  The  com- 
mittee has  been  convinced  by  the  large  number  of  instances  of  the 
contamination  of  the  public  supply  through  cross  connections  that 
such  connections  as  a  permanent  measure  should  never  be  indorsed. 
The  committee  wishes  especially  to  call  attontion  to  the  many  cases 
of  pollution  from  such  connections  that  are  cited  in  Appendix  No. 

1  The  manager  and  chief  engineer,  Mr.  C.  M.  Saville,  of  the  Hartford  water  depart- 
ment, expressed  his  conviction  as  follcnvs  :  "  In  the  10  years'  experience  of  Flartford  with 
li;  sets  of  cheek  valves,  the  records  show  that  eternal  vigilance  only  can  keep  these 
valves  even  passably  tight ;  that  they  do  leak  on  tlie  slightest  provocation ;  that  some- 
times both  valves  have  been  found  leaking  at  the  same  time ;  and  that  there  Is  no 
assurance  that  they  will  remain  tight  even  for  a  short  period  after  test.  The  custom  of 
inspection  is  a  visit  onci-  each  week  to  make  pressure  tests  and  once  every  four  months 
for  a  thorough  Inspection  of  the  entire  valve."  (Journal  of  American  Public  Health 
Association,  September,  1920.) 
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4  to  the  final  report  on  private  fire  protection  service  printed  in  the 
November,  1920,  Journal  of  the  American  Water  Works  Association, 
and  to  those  cited  in  the  annual  reports  of  the  New  York  State  De- 
partment of  Health. 

As  regards  the  increased  fire  hazard  from  the  elimination  of  cross 
connections,  it  is  believed  after  the  provision  of  what  is  generally 
accepted  as  adequate  public  fire  protection  service,  as  to  quantitj^ 
pressure,  and  distribution,  that  no  life  hazard  from  fire  can  be  justly 
charged  to  the  public  water  supply  system.  In  the  instances  where 
the  loss  of  himian  lives  occurred  at  fire.s,  which  are  given  as  argu- 
ments for  permanent  cross  connections,  it  has  been  found  upon  in- 
vestigation that  were  adequate  public  water  supplies  available  in  all 
probability  the  loss  of  life  would  not  have  been  prevented  by  the  use 
of  cross  connections,  but  the  deaths  were  due  to  flagrant  violations 
of  fundamental  building  principles  regarding  fire  escapes,  outlet 
doors,  floors,  wall  thickness,  fire-fighting  equipment,  etc. 

DATA  OBTAINED  FR0:M   QUESTIONNAIRE. 

The  number  of  States  replying  to  the  questionnaire  were  30.  Of 
these  States  only  15  could  give  positive  figures  on  the  number  of 
public  water  supplies  having  bj'-passes,  emergency  intakes,  or  cross 
connections.  Two  States  reported  no  cross  connections,  while  sev- 
eral reported  two  or  three,  and  three  States  reported  18  or  more 
water  supplies  with  cross  connections.  One  State  reported  no  by- 
pass existed  on  any  public  water  supply,  while  most  of  the  States 
giving  definite  figures  showed  only  a  few  water  supplies,  less  than 
10,  which  had  by-passes.  There  was  no  State  that  reported  a  total 
absence  of  emergency  intakes  on  the  public  water  supplies,  but  five 
States  each  reported  one  emergency  intake. 

Regarding  the  regulation  of  cross  connections  there  were  three 
States  which  specifically  regulated  against  any  cross  connection 
between  a  public  and  an  unsafe  water  supply.  Most  of  the  States 
reporting  attempt  to  control  cross  connections  as  well  as  by-passes 
and  emergency  intakes  through  the  general  State  health  depart- 
ment authority  and  through  the  power  to  review  and  reject  plans 
for  new  installations  and  additions  to  water-supply  plants. 

Of  the  30  States  from  which  replies  were  received,  13  stated  that 
any  type  of  cross  connection  was  opposed  and  would  be  disapproved. 
This  number  included  the  three  States  having  a  specific  regulation 
against  the  maintenance  of  a  cross  connection.  Nine  States  ap- 
proved or  permitted  the  use  of  cross  connections  when  proper  safe- 
guards are  provided.  One  State  doubted  the  advisability  of  per- 
mitting the  use  of  any  cross  connection,  while  another  State  did 
not  approve  any  but  believed  the  complete  elimination  of  cross 
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connections  could  not  be  enforced.  Six  States  that  replied  gave  I 
no  opinion  in  approval  or  disapproval  regarding  cross  connections. 
It  is  a  surprising  thing  that  many  of  the  nine  States  permitting  or 
approving  cross  connections  seemed  to  make  no  distinction  in  their 
policy  between  a  cross  connection  joining  the  public  water  supply 
and  a  system  for  fire  protection  only,  and  a  connection  joining  the 
public  water  supply  to  an  unsafe  private  or  industrial  water  supply. 

Eleven  States  gave  accounts  of  a  total  of  20  outbreaks  of  typhoid 
fever,  dysentery,  or  gastro-enteritis,  11  of  which  were  caused  by 
cross  connections,  4  due  to  by-passes,  and  5  due  to  the  use  of  emer- 
gency intakes.  These  reported  examples  of  disease  outbreaks  known 
to  have  been  caused  by  use  of  cross  connections,  by-passes,  or  emer- 
gency intakes  are  very  largely  incomplete,  as  numl^ers  of  instances 
of  such  outbreaks  other  than  reported  by  the  questionnaire  replies 
are  known  to  the  committee  membei's.  In  some  of  the  reported  out- 
breaks due  to  cross  connections,  a  single  check  valve,  in  addition  to 
a  gate  valve,  had  been  provided.  Only  one  instance  was  given  where 
leakage  had  been  detected  through  two  check  valves  at  the  same  time. 

The  complete  replies  to  a  previous  questionnaire  (regarding  only 
cross  connections)  which  had  been  circulated  in  1918  were  made 
available  to  the  committee,  and  it  is  believed  that  the  summary 
of  the  replies  obtained  then  is  worthy  of  present  consideration. 
Thirty -three  States  and  one  Canadian  Province  sent  replies  to  the 
questionnaire  concerning  the  existence  of  specific  regulations  with 
respect  to  cross  connections  and  the  State's  attitude  regarding  the 
use  of  such  connections  with  double  check  valves.  Replies  to  a. 
similar  questionnaire  were  also  received  from  10  of  the  largest 
American  cities. 

There  were  two  States  that  had  specific  legislation  regarding  cross 
connections  at  that  time,  one  permitting  their  installation  under  cer- 
tain safeguards  and  the  other  requirhig  a.  notice  to  the  public  when- 
ever a  cross  connection  is  used.  Thirty-one  States  and  one  Province 
had  no  specific  law  or  regulation  relating  to  the  installation  or  use 
of  cross  connections.  Eighteen  States  approved  or  permitted  a 
cross  connection  to  be  installed  and  maintained  under  certain  pro- 
visions, while  12  States  and  one  Province  did  not  approve  or  permit, 
as  far  as  possible,  any  cross  connection  whatever.  Three  States  gave 
no  definite  or  clear  opinion. 

The  replies  from  the  10  large  cities  are  especially  noteworthy,  for 
although  only  three  had  specific  regulations  or  ordinances  against  the 
use  of  cross  connections,  they  were  all  emphatically  opposed  and 
unanimously  refused  to  permit  any  cross  connection  whatever  with 
their  public  water  supply. 
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Conclusions  or  the  Committee  on  Cross  Connections,  By-Passes, 
AND  Emergency  Intakes  on  Public  Water  Supplies. 

The  committee  on  cross  connections,  by-passes,  and  emergency 
intakes  on  public  water  supplies,  after  several  meetings  and  full 
consideration,  lecommends  the  adoption  of  the  following  definitions 
and  principles : 

A.     Cross  Connections. 

Definition.  A  cross  connection  is  a  physical  arrangement  whereby  a  public 
water  supply  system  is  connected  with  another  water  supply  system,  either 
public  or  private,  in  such  a  manner  that  a  flow  of  water  into  such  public 
water  supply  system  from  such  other  water  supply  system  is  possible. 

Principle  No.  1.  No  cross  connections  should  be  established  or  maintained 
between  the  public  water  supply  system  and  any  other  water  supply  system, 
private  or  public,  unless  both  water  supplies  are  of  safe  sanitary  quality  and 
buth  supplies  and  the  connection  thereof  have  received  the  approval  of  the  State 
health  department. 

Principle  No.  -.  In  cases  where  it  is  necessary  or  advisable  to  supplement 
an  impure  private  water  supply  with  the  public  water  supply  distributed  in 
the  same  piping  system,  the  public  supply  must  be  made  available  by  deliver- 
ing it  into  a  cistern  suction  well  or  elevated  tank,  at  an  elevation  above  the  high 
water  line  of  such  cistern,  suction  well,  or  tank. 

recommended   modifications   of   abo\'e  principles   for  temporary 
application  under  exceptional  circumstances. 

While  the  committee  is  of  the  opinion  that  full  safety  demands 
such  complete  separation  of  the  public  water  supply  system  from 
other  water  supply  systems  delivering  impure  water,  the  committee 
recognizes  the  relative  degree  of  safety  which  can  be  provided  by 
suitable  check  valve  installations  on  connections  between  a  public 
water  supply  and  a  piping  system  used  for  fire  protection  only. 

The  committee  is  cognizant  of  the  fact  that  such  connections  may 
be  proper  and  reasonable  under  certain  conditions,  and  desires  to 
express  the  following  requirements  which  should  be  met  in  making 
and  maintaining  such  installations : 

1.  Such  connections  should  not  be  permitted  where  the  available 
public  water  supply  or  private  fire  protection  supply  is  adequate 
for  fire  protection  purposes. 

2.  That  the  fire  protection  piping  system  shall  not  be  connected 
with  any  other  piping  system  upon  or  within  the  property  served, 
and  that  there  shall  be  no  outlet  from  such  fire  protection  piping 
system  except  through  sprinkler  head,  fire  plugs,  and  hose  connec- 
tions. This  requirement  is  intended  to  prevent  a  flow  through  check 
valves,  except  at  times  when  a  sprinkler  head,  fire  plug,  or  hose  con- 
nection is  open. 
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3.  The  cross-connection  shall  be  equij^ped  with,  such  devices  as 
can  most  effectually  prevent  an  inflow  of  water  from  the  fire  pro- 
tection system  to  the  public  water  supply  system. 

4.  The  committee  is  of  the  opinion  that  the  most  efficient  and  de- 
pendable device  developed  up  to  date  (aside  from  the  method  de- 
scribed in  principle  No.  2  above)  is  the  check  valve  installation 
recommended  by  the  associated  factory  mutual  fire  insurance 
companies  of  Boston,  Mass.,  consisting  of  two  gate  valves  with  indi- 
cator posts,  two  check  valves  of  the  factory  mutual  type,  with  drip 
cocks  and  gauges  for  testing,  an  alarm  valve  equipped  with  a  record- 
ing pressure  gauge,  a  by-pass  meter  around  the  alarm  valve,  all  to 
be  placed  in  a  vault  of  water-tight  constructions  accessible  to  ready 
ins|)ection. 

5.  A  systematic  test  inspection  of  the  cross  connection,  including 
periodic  examination  of  the  interior  of  the  check  valves  by  the 
department  in  charge  of  the  public  water-supply  system,  must  be 
provided,  without  which  inspections  the  installations  of  the  cross 
connection  would  be  a  highly  dangerous  health  menace.  The  inspec- 
tion must  therefore  be  made  reliable,  thorough,  and  responsible. 

6.  The  committee  views  as  a  self-evident  requirement  that  in  every 
case  where  a  cross  connection  is  being  considered  for  approval  a 
thorough  investigation  will  be  made  as  to  local  conditions  and  as 
to  the  necessity  and  advisability  of  the  cross  connection,  and  that 
the  local  municipal  officials  will  be  made  fully  acquainted  with  the 
circumstances  and  given  due  opportunity  for  presenting  their  views. 

B.  By-Passes. 

Definition :  A  hy-pass  is  a  physical  arrangement  wliereby  water  may  be  di- 
verted around  any  feature  of.  a  purification  process  of  a  public  water  supply. 

Principle  No.  1.  No  hy-pass  should  be  established  or  maintained  whereby 
water  may  he  diverted  around  any  feature  of  a  purification  process  of  a 
public  water-supply  system,  provided  that  with  the  specific  approval  of  the 
State  department  of  health  hy-passes  may  be  permitted  around  primary  sedi- 
mentation basins,  aerators,  or  mixinp  chambers. 

APPLICATION  RECOMMENDED. 

Where  there  are  existing  by-passes,  except  as  provided  above,  the 
correction  should  be  obtained  by  the  complete  removal  of  the  by- 
passes or  the  removal  of  a  section  of  the  by-pass  piping. 

C.  Emergency  Intakes. 

Definition:  An  eniergeney  intake  is  an  intake  or  other  device  capable  of 
introducing  water  into  the  public  water-supply  system  from  a  source  of  supply 
which,  becnuso  of  its  unsafe  charncteristics.  has  not  been  approved  for  ordinary 
use  i»y  the  State  department  of  health. 

Principle  No.  1.  No  emenjcnvy  intake  should  be  established  (»r  maintained  in 
connection  with  a  public  water-supply  system. 
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APPLICATION  RECOMMENDED. 

Where  emergency  intakes  are  existing  and  where  the  regular  water 
supply  is  adequate  and  the  emergency  intake  can  be  safely  removed, 
the  emergency  intake  should  be  completely  taken  out  so  as  to  be 
unavailable  for  use. 

Where  the  regular  water-supply  system  is  not  adequate  and  the 
maintenance  of  an  emergency  intake  is  conclusively  necessary,  it  is 
obvious  that  such  intakes  must  be  continued,  but  should  be  under  the 
complete  supervision  of  the  State  department  of  health,  so  that  the 
intakes  will  not  be  used  except  under  conditions  constituting  an 
emergency.  During  the  continuance  of  the  emergency  intake,  the 
State  deiiartment  of  health  should  make  every  effort  to  obtain  the 
enlargement  of  the  existing  water  supply  plant,  so  that  the  emergency 
intake  may  be  removed  at  the  earliest  possible  time. 

For  the  maintenance  of  an  emergency  intake,  under  the  above- 
mentioned  circumstances,  the  following  safeguards  should  be  adopted 
and  enforced: 

1.  (a)  The  water-tightness  of  the  valve  on  the  emergency  intake 
connection  should  be  tested  and  the  valve  sealed  b}^  the  State  depart- 
ment of  health  or  (h)  the  valve  should  be  sealed  and  a  section  of 
the  intake  piping  should  be  removed,  making  it  necessary  to  replace 
the  pipe  section  before  the  intake  is  available. 

2.  Provision  must  be  made  for  the  chlorination  of  any  water  taken 
through  the  emergency  intake  before  delivery  is  possible  to  the 
distribution  system. 

3.  Whenever  it  becomes  necessary  to  open  the  emergency  intake, 
the  waterworks  official  must  give  immediate  notice,  if  at  all  possible, 
preliminary  to  the  opening  of  the  intake,  to  the  public  affected  and 
to  the  State  and  local  health  officials.  The  disinfection  equipment 
should  be  placed  in  service  immediately,  and  a  warning  given  to  boil 
all  water  used  for  drinking  and  domestic  purposes.  Such  warning 
should  be  continued  until  the  emergency  intake  is  again  closed  and 
sealed,  and  the  water  supply  system  cleansed  and  declared  safe  by  the 
State  health  department. 


A  motion  was  made  by  Mr.  J.  F,  Jackson,  Connecticut,  seconded 
by  Mr.  E.  S.  Tisdale,  West  Virginia,  to  have  the  report  adopted  and 
printed  as  the  action  of  the  conference,  and  copies  sent  to  the  various 
State  sanitary  engineering  divisions  and  to  the  fire  underwriters 
associations.    The  motion  was  adopted. 

Mr.  J.  I.  Connolly  presented  the  following  paper : 


EPIDEMICS  FROM  STEAMBOAT  WATER  SUPPLIES. 


A  public  health  problem  that  has  thus  far  remained  imsolved, 
even  though  it  is  ofttimes  of  very  gi^eat  importance,  is  the  prevention 
of  epidemics  of  disease  caused  by  unsafe  water  supplies  on  vessels. 
Numerous  epidemics  in  the  past  have  been  attributed  by  common 
opinion  to  such  causes,  and  a  few  have  been  carefully  investigated 
and  the  source  of  the  infection  proven  to  be  the  use,  for  drinking 
jjurposes,  of  contaminated  water  supplies  on  shipboard. 

The  continued  existence  of  these  dangers  to  the  public  health  is 
botli  a  disgrace  to  our  civilization  and  a  challenge  to  our  health 
authorities,  both  State  and  National,  to  strike  at  the  root  of  the 
evil  and  forever  eradicate  it.  Such  a  task  is  not  one  to  be  lightly 
essayed,  in  view  of  the  many  difficulties  to  be  surmounted.  The 
seriousness  of  the  problem  is  more  apparent  when  we  consider  the 
large  proportion  of  cases  among  those  who  might  be  exposed,  com- 
pared with  most  epidemics  of  water-borne  diseases  from  other 
sources.  In  a  number  of  instances,  particularly  those  where  epi- 
demics originated  from  the  use  of  contaminated  drinking  water  on 
excursion  steamers,  as  many  as  60  per  cent  of  all  the  passengers  were 
made  ill.  When  the  passengers  are  changed  every  day  or  so  the 
large  niunber  that  may  be  exposed  can  scarcely  be  realized. 

Thus,  for  instance,  a  serious  epidemic  was  traced  last  year  to  an 
excursion  steamer  on  the  Mississippi  Kiver,  which  carried  98,000 
passengers  during  the  four  or  five  summer  months  that  it  was  in 
operation.  Another  excursion  steamer,  to  which  another  equally 
serious  epidemic  was  traced  in  the  summer  of  1920,  is  operated  the 
year  around,  traveling  the  whole  length  of  the  Mississippi  from 
St.  Paul,  Minn.,  in  the  summer  time,  to  New  Orleans  in  the  winter, 
and  carries  in  the  neighborhood  of  200,000  passengers  during  the 
year.  It  is  estimated  that  16,000,000  passengers  are  carried  annually 
on  the  (ireat  Lakes  vessels  alone,  of  which  about  0.00(),()()0  are  ferry 
passengers  who  use  no  drinking  water. 

But  the  ill  effects  are  not  confined  simply  to  the  large  numbers  in- 
fected on  the  boats,  for  the  germs  are  carried  in  the  bodies  of  the 
victims  the  whole  length  and  breadth  of  this  great  land,  to  start 
innumerable  new  foci  of  infection  wherever  they  may  go.  Therefore 
the  problem  is  one  which  interests  not  only  the  cities  and  States  on  the 
waterways,  which  naturally  feel  the  most  severe  and  immediate  re- 
sult of  such  epidemics,  but  also  every  city,  town,  and  village  to  which 
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a  traveler  might  come,  bearing  in  his  body  the  seeds  of  disease, 
poverty,  and  death. 

The  magnitude  of  the  problem  consists,  not  alone  in  the  number  of 
vessels  and  passengers  concerned  and  the  extent  to  which  the  effects 
of  epidemics  may  ramify  to  the  farthest  corner  of  our  country,  but 
also  in  the  difficulty  experienced  in  securing  the  substitution  of  safe 
water  supplies  for  the  dangerous  ones  responsible  for  these  epidem- 
ics. The  fact  that  the  boats  are  sailing  upon  water  makes  the  tempta- 
tion to  procure  drinking  water  from  directly  overboard  through  the 
sea  cocks  of  the  vessel  one  not  always  easy  to  resist.  The  surprising 
ignorance  and  almost  criminal  apathy  in  regard  to  sanitary  require- 
ments displayed  by  the  crews  of  vessels  is  often  the  cause  of  trouble, 
as  this  indifference  leads  to  the  misuse  or  the  failure  to  use  the  safe- 
guards for  the  water  supply  that  may  be  provided.  It  may  sound 
unbelievable  to  those  accustomed  to  dealing  in  sanitary  matters,  but 
I  can  assure  you  that  the  engineer  having  charge  of  the  purification 
of  Mississippi  River  water  for  drinking  purposes  on  one  of  the  vessels 
causing  epidemics  last  year  told  me  that  water  purified  itself  natu- 
rally in  flowing  a  distance  of  60  feet,  so  that  untreated  river  water 
taken  60  feet  below  a  sewer  outlet  was  perfectly  safe  to  drink,  -and 
that  he  himself  always  drank  untreated  river  water.  Certainly  the 
water  he  was  furnishing  to  the  passengers  showed  that  he  was  put- 
ting his  theories  regarding  the  uselessness  of  purification  into  prac- 
tice. When  he  started  working  on  the  river,  he  had  had  various  stom- 
ach and  intestinal  disorders,  he  admitted  upon  further  questioning, 
but  he  didn't  attach  any  significance  to  them  in  connection  with  the 
drinking  water. 

Where  water  is  taken  from,  the  river  or  lake  upon  which  the  ship 
plies,  no  words  can  be  too  strong  in  condemnation  of  the  use  of 
such  a  man  to  oversee  its  purification.  Even  when  there  is  em- 
ployed as  engineer  of  the  vessel  a  man  who  is  properly  trained  in 
water  purification  and  who  realizes  the  responsibility  devolving 
upon  him  in  regard  to  it,  when  an  emergency  arises  his  first  care  in 
practically  all  cases  will  undoubtedly  be  for  his  engines,  and  the 
Avater  treatment  will  receive  but  scant  attention.  Therefore  it  is 
important  to  secure  for  ships,  using  such  water  supplies,  some 
form  of  purification  apparatus  that  will  be  automatic  and  fool- 
proof in  its  operation,  so  as  to  give  a  safe  water  at  all  times  with 
a  minimum  of  attention, 

Nor  are  these  the  only  considerations,  for  the  question  of  the 
initial  cost  of  treatment  apparatus,  the  cost  of  operating  it,  and 
the  difficulty  of  always  providing  sufficient  quantity  without  hav- 
ing recourse  to  contaminated  sources  are  sometimes  important.  Nofe 
dismayed  by  the  enormity  of  the  problems  involved,  however,  the 
various  State  departments  of  health  and  the  United  States  Public 
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Health  Service,  cooperating  with  each  other,  are  now  taking  prac- 
tical and  energetic  steps  toward  removing  this  danger.  That  the 
sanitary  authorities  are  not  making  a  mountain  out  of  a  molehill, 
nor  seeking  to  interfere  where  intervention  is  not  necessary,  I  pro- 
pose to  show  by  a  brief  consideration  of  a  few  epidemics  traced 
by  competent  investigators  to  the  use  of  contaminated  water  sup- 
plies on  shipboard. 

In  the  last  dozen  years,  more  and  more  attention  has  been  given 
to  these  matters.  In  1909  Surg.  J.  O.  Cobb,  of  the  United  States 
Public  Health  Service,  in  the  Journal  of  the  American  Medical  Asso- 
ciation, called  attention  to  the  high  typhoid  rates  among  sailors  and 
to  the  contamination  of  their  drinking  water  as  its  cause.  In  the 
second  report  of  the  Lake  Michigan  Water  Commission,  Surg.  G.  H. 
Young,  of  the  United  States  Public  Health  Service,  reported  an 
investigation  of  typhoid-fever  rates  among  crews  of  Great  Lakes 
vessels,  attributing  the  high  rates  to  contamination  of  water.  The 
fact  was  brought  out  that  water  of  the  Great  Lakes,  which  was  used 
untreated,  caused  a  higher  typhoid  rate  on  these  steamers  than 
existed  on  river  or  coastwise  vessels,  where  the  water  had  to  be 
filtered  or  taken  from  a  supply  on  shore. 

One  of  the  earliest  epidemics  resulting  from  using  contaminated 
drinking  water  aboard  ships  to  attract  widespread  attention  occurred 
in  1907,  when,  during  one  short  period  of  a  summer  cruise  of  a 
Great  Lakes  vessel,  77  cases  of  typhoid  fever  developed  from  this 
cause. 

In  July  and  August  of  1912  an  outbreak  of  gastrointestinal  dis- 
turbances and  of  typhoid  fever  occurred  at  Clinton,  Iowa,  and  in 
the  neighboring  cities  of  Davenport,  and  Sabula,  Iowa,  and  Albany, 
Savanna,  and  Quincy,  111.  This  epidemic  was  carefully  investigated 
by  Surg.  L.  L.  Lumsden.  of  the  United  States  Public  Health  Service, 
and  Dr.  H.  E.  Sugg,  the  health  officer  of  Clinton. 

Their  studies  showed  conclusively  that  the  outbreak  was  caused  by 
infection  contracted  from  some  source  during  an  excursion  on  the 
Mississippi  River  on  July  29,  1912,  abroad  the  steamer  (r.  IF.  Uill. 
There  were  1,550  passengers  from  the  cities  and  towns  named  on  the 
excursion,  some  of  whom  took  their  own  lunches  and  beverages  with 
them.  Others  ate  and  drank  at  various  restaurants  and  lunch  rooms 
in  Davenport,  but  no  large  proportion  ate  or  drank  at  any  one  place. 
Eight  hundred,  or  approximately  one-half  the  passengers,  became  ill 
aftei-  their  return  from  the  trip,  however,  and  four  died,  so  atten- 
tion was  directed  to  things  consumed  on  the  boat.  By  tracing  the 
movements  of  the  victims  and  others,  and  ascertaining  what  and 
where  they  ate  and  drank,  it  was  shown  that  those  who  had  gone  to 
Davenport  l)ut  did  not  return  on  the  boat  were  not  made  sick,  while 
all  the  victims  who  were  interviewed  in  the  course  of  tlie  invest igii- 
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tion  gave  a  history  of  drinking  water  during  the  return  trip  from 
Davenport  on  the  boat  and  none  of  those  who  drank  no  water  aboard 
were  taken  sick. 

Attention  being  thus  directed  to  the  drinking  water,  it  was  found 
that  it  had  been  much  more  turbid  just  as  the  steamer  left  Daven- 
port than  it  had  been  before  reaching  that  city.  Furthermore,  two 
passengers  saw  a  deck  hand  manipulating  the  valves  of  the  water 
storage  tank  on  the  upper  deck,  and  one,  who  was  seated  against  this 
tank,  heard  water  running  into  it,  all  while  the  steamer  was  lying  at 
Davenport,  at  the  foot  of  Brady  Street,  in  such  a  position  that  the 
water  intake  must  have  been  within  20  feet  of  the  outlet  of  the  Brady 
Street  sewer.  Upstream  from  this  spot  several  other  sewers  also 
discharged  within  a  short  distance. 

The  investigation  cleared  of  suspicion  all  of  the  foods  and  bever- 
ages taken  aboard  the  steamer  by  the  excursionists,  the  sandwiches, 
ice  cream,  and  drinks  sold  aboard  the  steamer,  and  the  ice  used  for 
cooling  the  water,  and  fixed  the  responsibility  for  the  outbreak  upon 
the  drinking  water  obtained  thus  at  Davenport  in  close  proximity 
to  the  sewer  outfalls. 

The  apparatus  for  supplying  the  water  on  the  boat  consisted  of  a 
piping  system  and  a  Lynn  stone  filter,  but,  according  to  the  state- 
ments made  by  passengers  that  the  water  from  the  pipes  sometimes 
contained  small  twigs  and  bits  of  trash  that  couldn't  possibly  have 
passed  through  the  pores  of  the  filter,  the  water  was  either  by-passed 
around  the  filter,  or  the  filter  stone  was  broken,  permitting  unfiltered 
water  to  be  delivered  by  it. 

In  September,  1913,  a  party  of  300  people  chartered  the  steamer 
Rochester  on  Lake  Erie  for  a  trip  from  Buffalo  to  Put  in  Bay  and 
Detroit  and  return,  to  attend  the  Perry  Centennial  Celebration.  An- 
other party,  122  in  number,  on  the  steamer  Greyhound^  followed 
the  same  itinerary  and  attended  the  same  meetings  at  the  same  times. 

Out  of  the  235  of  the  300  members  of  the  Rochester  party,  from 
whom  reports  were  secured,  there  were  122  cases  of  gastroenteritis, 
42  of  typhoid,  and  five  deaths.  The  Greyhound  party  furnished  a 
valuable  control  in  investigating  this  epidemic,  since  only  14  light 
cases  of  diarrhea  occurred  during  and  after  the  trip. 

Careful  inquiry  on  all  points,  made  by  Passed  Asst.  Surg.  Hugh 
de  Valin,  of  the  United  States  Public  Health  Service,  showed  no 
probability  of  the  causative  infection  having  been  acquired  on  shore 
at  any  of  the  j)laces  visited.  During  the  entire  season  there  had  been 
more  or  less  persistent  diarrhea  among  the  crew  of  the  Rochester^ 
together  with  four  cases  of  typhoid  fever,  one  of  whom  died.  In- 
quiry into  the  times  of  taking  in  water  for  drinking  purposes  aboard 
the  Rochester  revealed  the  fact  that  twice  during  the  trip  water  was 
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taken,  Avithout  purification,  from  very  dangerous  and  highly  polluted 
sources,  one  not  far  below  the  Detroit  sewers,  and  on  several  other 
occasions  from  places  Avhere  the  water  was  sufficiently  contaminated 
to  be  unsafe. 

All  data  pointed  to  the  water  supply  used  aboard  the  Rocliester 
as  being  responsible  for  both  the  crew's  illness  and  for  the  extensive 
epidemic  among  the  passengers.  It  is  possible  that  the  direct  mode 
of  transmission  was  by  one  of  the  crew,  himself  made  ill  by  the  water, 
passing  the  germs  on  to  the  passengers  through  the  medium  of  food, 
yet  the  highly  polluted  water,  used  at  least  some  of  the  time  by  these 
people  while  on  the  ship,  was  undoubtedly  directly  responsible  for 
part  of  their  illness. 

In  August,  1913,  the  U.  S.  S.  Gofher^  assigned  to  the  State  of 
Minnesota  for  use  as  a  naval  training  ship,  took  on  a  company  of 
naval  militiamen  and  made  a  cruise  in  Lakes  Michigan  and  Su- 
perior. Of  the  men  aboard,  102  were  from  Duluth  and  41  were  from 
Pine  City,  Minn.  During  the  cruise,  and  commencing  about  five 
days  after  starting,  CO  per  cent  of  the  whole  ship's  company  suffered 
from  gastrointestinal  disturbances,  and  three  cases  of  typhoid  de- 
veloped in  the  Pine  City  detachment.  A  larger  percentage  of  the 
men  from  Pine  City  were  affected  than  of  those  from  Duluth.  The 
Pine  City  men  were  for  the  most  part  newly  enlisted,  whereas  the 
majorit}^  of  the  Duluth  men  had  been  on  similar  cruises  before  and 
had  become  more  or  less  immune. 

Careful  inquiry  was  made  by  Passed  Asst.  Surg.  Hugh  de  Valin 
and  the  Minnesota  State  Board  of  Health  relative  to  the  food,  milk, 
water,  etc.,  used  ashore  at  the  various  ports  visited.  No  large  pro- 
portion ate  or  drank  at  any  one  place  ashore,  so,  as  the  character  of 
the  outbreak  pointed  to  a  common  source  of  infection,  the  trouble 
was  sought  aboard  ship.  No  outbreaks  of  similar  diseases  had  oc- 
curred in  any  of  the  places  called  at  by  the  ship  nor  in  the  home 
cities  of  the  men. 

The  food,  milk,  and  ice  used  aboard  the  Gopher  were  investigated 
and  found  to  be  pure,  and  other  people  using  these  same  products 
were  not  subjected  to  such  outbreaks.  Search  was  made  for  a  pos- 
sible t3'phoid  carrier  among  the  crew,  but  none  was  found.  By  a 
process  of  elimination  all  possible  sources  of  infection  were  disposed 
of  except  tlie  water  sujiply.  This  Avas  found  to  have  been  taken 
untreated  from  the  two  lakes  through  the  same  pipe  line  and  pump- 
ing system  that  was  used  for  washing  down  the  decks,  often  in 
grossly  polluted  harbors.  Water  for  washing  purposes  in  the  toilets 
did  not  come  from  tlie  storage  tanks,  but  was  continuously  pumped 
from  directly  overboard,  even  when  in  harbor.  The  dangers  of  this 
practice  are  shown  by  the  fact  that  several  admitted  having  drunk 
water  from  the  faucets  supplying  water  intended  solely  for  washing. 
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Water  was  taken  into  the  storage  tanks  in  several  grossly  polluted 
places,  notably  between  Chicago  and  Milwaukee,  near  shore,  where 
the  sewage  of  Racine,  Kenosha,  Milwaukee,  and  other  cities  is  dis- 
charged directly  into  the  lake,  and  also  4  miles  from.  Two  Harbors, 
Minn.  The  men  remarked  about  the  difference  in  the  appearance  of 
the  water  as  they  passed  from  Lake  Michigan  into  Lake  Superior. 
As  a  result  of  the  investigation  the  responsibility  was  fixed  upon 
the  water  supply  as  the  cause  of  the  epidemic. 

That  the  action  of  the  engineer  of  this  vessel  in  taking  in  water 
near  polluted  harbors  is  not  an  isolated  instance  is  evidenced  by  the 
fact  that  a  severe  epidemic  among  the  crew  of  another  vessel  was 
caused  by  taking  in  water  when  only  5  miles  from  Two  Harbors 
during  the  same  year. 

Another  epidemic  of  large  proportions  occurred  the  same  month 
that  the  outbreak  on  the  Gopher  took  place.  The  Huron^  plying 
between  Cleveland,  Ohio,  and  Sault  Ste.  Marie,  Mich.,  was  involved 
in  an  epidemic  wherein  150  passengers,  or  about  50  per  cent  of  the 
total  number  aboard,  were  made  sick.  Most  of  the  illness  was  in  the 
nature  of  gastro  enteritis,  but  there  were  seven  typhoid  cases  and  one 
death  resulting  from  the  outbreak.  The  ship  started  from  Cleve- 
land, took  on  unpurified  water  in  the  western  end  of  Lake  Erie, 
where  the  contamination  of  the  water  by  the  sewage  of  Detroit  and 
other  cities  makes  this  a  dangerous  practice,  then  passed  up  the 
river  and  took  water  at  various  places  in  Lake  St.  Clair  and  Lake 
Huron.  Curiously,  the  passengers  who  boarded  the  ship  at  the 
points  first  touched  and  made  the  round  trip  were  about  the  only 
ones  affected,  as  very  few  of  those  who  came  aboard  at  the  various 
Canadian  stops  on  the  return  trip  from  Sault  Ste.  Marie  were  made 
sick. 

The  outbreak  clearly  had  a  common  source,  and  since  the  pas- 
sengers came  from  widely  separated  points  by  various  routes  and 
no  similar  epidemics  existed  at  the  starting  point  nor  at  any  of  the 
points  touched  en  route,  it  was  evidently  due  to  something  on  the 
ship.  The  only  place,  other  than  on  shipboard,  that  could  have  been 
a  common  source  of  infection  was  the  hotel  in  Sault  Ste.  Marie  where 
all  had  dinner,  but  this  was  ruled  out  by  the  fact  that  the  epidemic 
was  in  full  swing  before  the}^  reached  this  city. 

Consequently  the  food,  milk,  ice,  and  water  used  on  the  ship  were 
investigated  by  Passed  Asst.  Surg.  Hugh  de  Valin  and  Asst.  Surg. 
Joseph  Bolton,  of  the  United  States  Public  Health  Service.  As  a 
result  of  their  efforts,  the  responsibility  was  again  fixed  upon  the 
drinking  water  supply.  It  was  found  that  no  record  was  kept 
of  the  times  when  the  drinking  water  tanks  were  filled  and  that 
they  might  be  filled  anywhere;  also  that  water  for  washing  in  the 
toilet  rooms  was  pumped  continuously,  in  grossly  polluted  harbors 
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US  well  as  in  the  middle  of  tlie  lakes,  through  the  same  intake  and 
joiping  system  as  used  for  the  drinking  water.  Between  the  chances 
of  contaminating  the  drinking  water  thus  and  having  passengers 
drink  water  from  the  faucets  furnishing  this  wash  Avater,  trouble 
was  sure  to  develop.  Inquiry  divulged  the  fact  that  smaller  out- 
breaks of  diarrhea  had  occurred  more  or  loss  frequently  among  pas- 
sengers, prior  to  this  one  which  was  investigated,  while  a  number 
of  the  crew  gave  histories  of  persistent  diarrhea  during  the  entire 
season. 

In  the  summer  of  1916,  an  outbreak  of  typhoid  fever  which  oc- 
curred among  the  crew  of  a  Ciovernment  dredge  at  work  in  the 
Mississippi  River  just  below  the  dam  between  Minneapolis  and  St. 
Paul  was  investigated  by  the  Minnesota  State  Board  of  Health  and 
was  attributed  to  the  use  for  drinking  purposes  of  raw  Mississippi 
Eiver  water,  freshly  contaminated  by  Minneapolis  sewage. 

During  the  summer  of  1920,  a  number  of  epidemics  occurred  all 
along  the  course  of  the  Upper  Mississippi  from  St.*  Louis  to  St. 
Paul,  Minn.  These  epidemics  were  investigated  by  nimierous  local 
health  authorities  as  well  as  by  the  representatives  of  the  health 
department  of  the  States  affected  and  by  the  United  States  Public 
Health  Service. 

As  in  the  cases  already  cited,  all  the  possible  sources  of  infection 
were  considered,  and  as  fast  as  each  was  found  guiltless  it  was  elimi- 
nated. Attention  was  early  called  to  the  water  supplies  of  excursion 
steamers  by  the  fact  that  all  the  sufferers  went  on  excursions  on  one 
of  two  boats — the  Capitol  and  the  G.  W.  Hill — and  by  the  similarity 
of  the  outbreaks  to  one  which  occurred  at  Red  Wing.  Minn.,  in  1917 
and  was  traced  to  the  contaminated  drinking  water  supply  of  an 
excursion  steamer,  by  the  Minnesota  State  Board  of  Health.  It  will 
be  noted  that  one  of  the  vos.sels  responsiiile  for  the  trouble  Avas  the 
same  one  which  caused  the  epidemic  in  1912  at  Clinton,  Iowa,  and  its 
neighborhood.  By  the  process  of  elimination  the  responsibility  was 
finally  traced  indubitably  to  the  water  supplies  of  these  two  ex- 
cursion steamers. 

The  apparatus  on  the  G.  W.  HUl  was  essentially  the  same  as  when 
Surg.  L.  L.  Lumsden  inspected  it  in  1912.  There  was  a  Lynn  No.  5 
filter  through  which  the  drinking  water  and  the  water  used  for 
washing  glasses  and  dishes  was  passed.  The  same  sea-cock,  intake 
pipe,  and  |)ump  were  used  for  the  flushing,  (ire-fighting  system,  and 
for  the  drinking-water  system,  and  water  was  often  pinnped  for 
washing  decks  while  lying  at  the  bank  of  the  riA  er  in  close  proximity 
to  sewer  outfalls.  The  crew's  toilet  was  about  opposite  the  water 
intake,  on  the  other  side  of  the  boat,  and  not  over  ;^0  feet  away. 
At  the  time  of  my  inspection,  samples  of  the  raw  and  filtered 
water  were  collected.     The  bacteriological   examination,  made  by 
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the  Minnesota  State  Board  of  Health,  showed  total  counts  of  many 
thousands  of  bacteria  at  37°  and  B.  coli  present  in  1  c.  c.  amounts 
in  both  the  raw  and  filtered  water,  and,  to  tell  the  truth,  the  filtered 
water  was  not  very  materially  improved  b};-  the  filtration  process. 

The  Capitol  had  a  similar  intake,  polluted  by  constant  use  at  the 
sewage-laden  levees  of  the  river  towns,  also  used  for  taking  in  drink- 
ing water  when  the  storage  tanks  were  empty.  The  crew's  toilet 
was  located  20  feet  forward  of  the  water  intake,  on  the  opposite  side  of 
the  boat.  Raw  water  was  used  at  the  soda  fountains  for  washing 
glasses  and  dishes.  A  Xo.  5  Lynn  filter  was  used  for  the  drinldng 
water.  After  passing  through  this  filter,  the  water  went  to  one  of 
three  heating  tanks  where  it  was  supposed  to  be  boiled  for  five 
minutes. 

No  apparatus  was  provided  for  insuring  that  the  water  be  heated 
at  all,  much  less  boiled  for  an}'  definite  length  of  time.  After  being 
boiled  (or  not,  depending  upon  the  deck  hand  attending  to  these 
things)  this  water  left  the  tank  on  the  upper  deck  by  the  same  pipe 
that  had  supplied  it  to  the  heating  tank,  thus  permitting  the  boiled 
water  from  the  tank  to  mix  with  the  unhealed  v^ater  still  in  the  pipe, 
thereby  making  useless  the  trouble  taken  to  boil  it.  Some  idea  of  the 
care  taken  to  boil  the  water  may  be  gained  from  the  fact  that  the 
man  having  general  supervision  over  this  work  was  the  one  who  said 
that  it  was  safe  to  drink  raw  river  water  only  60  feet  below  a  sewer 
outlet. 

When  I  looked  into  the  heating  tanks  to  see  the  steam  coils  in  the 
bottom,  the  water  was  as  turbid  as  the  river,  and  had  to  be  drained 
out  of  the  tanks  before  I  could  see  the  coils.  Subsequent  investiga- 
tion showed  that  the  filter  stone  was  broken,  permitting  the  water  to 
pass  through  unfiltered,  and  the  man  in  charge  of  it  did  not  know  it. 
Bacteriological  examination  of  samples  of  this  water  was  made  also, 
which  showed  that  the  drinking  water  had  the  same  B.  coll  content 
as,  and  a  higher  total  count  on  agar  at  37°  than,  the  raw  water.  This 
high  total  count  was  no  doubt  due  to  aftergrowths  in  the  tepid  water 
of  the  tanks  after  heating. 

Still  another  epidemic  traced  to  polluted  water  supplies,  though 
not  so  conclusively  as  in  some  other  instances,  is  the  following,  traced 
by  the  New  York  State  Department  of  Health.  During  the  first 
week  of  August,  1920,  four  firemen  on  the  steamer  C.  W.  Morse. 
plying  between  New  York  and  Albany  on  the  Hudson  River,  were 
taken  sick  with  typhoid  fever.  These  four  firemen  lived  together 
with  eight  other  firemen  on  the  boat  and  all  ate  at  the  same  mess. 
The  water  suppl}'^  used  by  these  men  showed  the  presence  of  B.  coli. 
Milk  was  used  very  little  by  the  crew  and  there  was  found  to  be  no 
evidence  agaiust  the  milk  supply  or  other  foods.    The  tracing  of 
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the  infection  to  a  carrier  was  difficult,  as  19  food  handlers  left  the 
employ  of  the  company  during  July,  just  prior  to  the  outbreak,  and 
could  not  be  located. 

The  C.  W.  Morse  takes  its  water  supply  both  at  New  York  and 
Albany  by  connecting  street  hydrants  to  five  tanks  in  the  hold  of 
the  vessel.  From  these  tanks  the  water  is  pumped  through  pipes  to 
various  parts  of  the  boat.  The  captain  said  that  river  water  was 
never  put  into  these  tanks  and  that  it  could  be  done  only  with  diffi- 
culty by  connecting  a  fire  hose  to  the  sea  cocks.  On  the  lower  deck 
in  the  bow  of  the  boat  was  a  wooden  keg  covered  with  a  loose  board 
top,  and  to  get  the  water  a  cup  had  to  be  dipped  into  the  keg.  In 
the  boiler  room  there  was  a  water  cooler  and  another  in  the  pump 
room.     These  three  receptacles  were  used  by  the  crew. 

Samples  for  examination  were  taken  from  the  five  tanks,  from 
each  of  the  two  coolers,  and  from  the  keg.  The  result  of  the  ex- 
aminations showed  B.  coll  in  each  of  the  three  receptacles  used  by 
the  crew,  but  not  in  the  tanks.  Unfortunately,  no  bacterial  counts 
were  made  and  the  reports  did  not  give  the  quantity  in  which  the 
B.  coli  were  found.  Another  set  of  samples,  taken  independently 
by  Dr.  Sautter,  city  health  officer,  showed  B.  coli  to  be  present  in 
one  of  the  five  tanks  also,  namely,  the  one  supplying  the  dining 
room. 

But  why  go  on?  Enough  has  been  shown  in  the  instances  cited 
to  indicate  something  of  the  seriousness  of  the  problem  and  the 
necessity  for  immediate  concerted  action.  I  would  fain  speak  of 
the  remedies  being  used,  in  order  to  offset  the  rather  lugubrious  tone 
of  this  recital  of  disease  and  death,  but  the  presentation  of  that  fea- 
ture is  reserved  for  others. 

In  conclusion,  I  wish  to  thank  all  those,  especially  the  State  sani- 
tary engineers  and  the  officers  of  the  United  States  Public  Health 
Service,  who  have  aided  in  the  collection  of  data  presented  in  the 
foregoing  descriptions. 


Mr.  I.  W.  Mendelsohn  presented  the  following  paper: 


THE  POLICY  CONCERNING  CERTIFICATION  OF  INTER- 
STATE CARRIER  WATERS. 


In  the  administration  of  the  present  policy  concerning  the  coopera- 
tive certification  of  water  supplies  used  by  common  carriers  for  drink- 
ing and  culinary  purposes  in  interstate  traffic,  several  matters  bearing 
directly  on  this  policy  have  been  noted  and  will  be  placed  before  this 
conference  for  consideration.  Before  proceeding  to  these  matters 
your  attention  is  invited  to  the  fact  that  the  two  fundamental 
premises  in  this  policy,  as  adopted  at  the  Surgeon  General's  confer- 
ence in  1919, are — 

1.  The  sources  of  water  supplies  used  by  common  carriers  for 
drinking  and  culinary  purposes  in  interstate  traffic  are  to  be  certified 
through  the  cooperation  of  the  State  boards  of  health,  or  similar 
State  health  bodies,  and  the  United  States  Public  Health  Service. 

2,  In  order  to  administer  the  work  effectively  it  is  necessary  that 
each  State  board  of  health  have  an  established  and  fully  functioning 
division  of  sanitary  engineering. 

Because  over  TO  per  cent  of  the  water  supplies  used  by  interstate 
carriers  are  municipal  supplies,  Congress  has  expressed  itself  in  no 
uncertain  terms  that  the  quality  and  safety  of  these  water  supplies 
are  of  more  importance  to  the  State  than  to  the  carrier  and  that  each 
State  should  take  the  fullest  measures  to  insure  the  satisfactory  qual- 
ity of  its  water  supplies.  AVhile  supervisory  powers  over  waters 
used  by  interstate  carriers  have  been  placed  in  the  Bureau  of  Public 
Health  Service,  it  has  been  the  intention  of  Congress  that  this  con- 
trol be  carried  out  by  the  service  with  the  cooperation  and  assistance 
of  every  State  board  of  health  and  that  no  organization  be  set  up  in 
competition  with  the  State  health  bodies. 

Under  the  act  of  Congress  of  1893,  full  authority  is  granted  the 
Public  Health  Service  to  prohibit  the  use  of  an  unsatisfactory  water 
supply  for  drinking  and  culinary  purposes  by  an  interstate  carrier. 
Unfortunately,  full  authority  has  not  been  granted  State  boards  of 
health  under  acts  of  State  legislatures  to  prevent  the  use  by  munici- 
palities of  water  supplies  of  questionable  purity  and  safety.  There 
are  many  water  supplies  used  by  interstate  carriers  for  drinking  and 
culinary  purposes  which  can  not  be  considered  as  free  from  the  possi- 
bility of  pollution  because  of  some  defect  in  the  waterworks  system 
or  because  of  the  unsatisfactory  operation  of  the  waterworks  plant. 
In  some  cases,  such  water  supplies  are  considered  unsatisfactory 
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b}-  the  State  boards  of  health  and  recommendations  are  made  to  im- 
prove the  supplies,  but  the  use  of  such  water  supplies  is  not  con- 
demned; in  other  cases,  such  water  supplies  are  considered  by  State 
boards  of  health  as  dangerous  to  the  health  of  the  people  and  their 
use  by  the  municipalities  condemned  until  certain  improvements  are 
made.  Accordingly,  the  situation  is  often  presented  of  a  munici- 
pality using  a  water  supply  condemned  as  unsafe  by  the  State  board 
of  health  and  of  an  interstate  carrier  prohibited  from  using  such  a 
water  supply  under  the  cooperative  certification  policy,  and  all  the 
while  tHe  people  of  the  municipality  are  in  greater  danger  of  disease 
outbreak  by  far  than  the  occasional  traveler  drinking  the  water.  As 
a  result,  a  double  standard  of  safety  and  purity  of  water  supplies  is 
now  in  existence  in  many  States,  which  is  contrary  to  the  intentions 
of  Congress  and  unfavorable  for  an  effective  administration  of  the 
certification  policy. 

Many  of  the  State  boards  of  health  desire  that  the  use  of  water 
supplies  by  interstate  common  carriers  be  prohibited  when  such  water 
supplies  have  been  found  to  be  unsafe  by  the  State  boards  of  health, 
and  all  possible  action  has  been  taken  by  them  to  stop  the  use  of  such 
waters  by  the  communities.  If  such  is  the  consensus  of  opinion  of 
this  body,  the  bureau  will  cooperate  with  vou  in  enforcing  the  certifi- 
cation policy  accordingly.  What  is  desired  for  effective  administra- 
tion is  one  policy  agreed  to  by  this  conference. 

The  second  point  concerns  provisional  certificates.  There  are  a 
large  number  of  water  supplies,  which  are  not  considered  by  State 
boards  of  health  as  free  from  danger  of  contamination  due  to  unsatis- 
factory operation  or  some  defect  in  the  Avaterworks  system,  and  yet 
such  water  supplies  are  not  considered  of  such  danger  as  to  be  con- 
demned for  use  by  communities  or  by  common  carriers.  There  are 
also  many  water  supplies  concerning  whose  safety  and  quality  suffi- 
cient data  is  not  available.  For  all  such  water  supplies  some  kind  of 
certificate  should  be  prepared,  different  from  the  "  favorable "  or 
"  unfavorable  "  certificates,  so  that  proper  recognition  could  be  given 
them  in  the  certification  policy. 

In  view  of  these  conditions,  it  may  be  deemed  advisable  by  this 
conference  to  have  a  separate  certificate  for  the  ):)r()\isi(>nal  use  of  a 
water  supply,  the  wording  of  which  would  show  that  the  supply  was 
not  approved  because  of  certain  defects  in  the  waterworks  system, 
and  that  the  use  of  the  water  supply  coidd  not  be  approved  until  these 
defects  had  been  corrected. 

Placarding  of  condemned  water  supplies  presents  another  matter 
for  your  consideration.  The  T*ublic  Health  Service  will  cooperate 
with  each  State  l)oard  of  health  in  carrying  out  whatever  is  deemed 
advisable  by  the  State  board  of  health  in  such  placarding  in  the 
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State,  bearing  in  mind  that,  as  far  as  local  conditions  permit,  the 
procedure  in  all  the  States  should  be  alike.  The  use  of  placards 
generally  has  been  found  of  great  value  by  State  boards  of  health  in 
improving  their  water  supplies.  But,  from  an  administrative  view- 
point, it  has  not  been  found  advisable  nor  feasible  by  the  Public 
Health  Service  to  require  the  railroads  to  do  the  placarding.  This 
ease  is  analogous  to  that  in  which  placards  are  placed  by  city  health 
departments  on  the  doors  of  city  homes  where  occupants  are  afflicted 
with  a  communicable  disease.  In  regard  to  placarding,  one  of  the 
suggestions  made  to  the  service  is  that  both  the  State  board  of  health 
and  the  United  States  Public  Health  Service  should  be  mentioned 
on  the  placard  as  condemning  the  supply ;  another,  that  placards  be 
forwarded  by  the  State  board  of  health  to  the  railroad  station  agents 
with  the  request  that  they  be  affixed  over  the  taps  at  the  station. 
From  an  administrative  viewpoint,  it  would  seem  preferable  that 
placards  stating  that  the  water  supply  was  unsafe  and  its  use  on  cars 
in  interstate  traffic  was  prohibited  by  order  of  the  State  board  of 
health  and  the  United  States  Public  Health  Service  be  forwarded  by 
the  State  boards  of  health  to  tlie  station  agents  with  the  request  that 
they  be  placed  o\  er  the  station  taps. 

You  w^ill  be  interested  to  know  that  the  American  Railway  Asso- 
ciation, with  a  membership  comprising  over  600  of  the  railroads  of 
this  country,  has  formed  a  medical  and  surgical  section  to  consider 
matters  of  health  pertaining  to  the  railroads.  Through  the  coopera- 
tion of  this  section,  the  Public  Plealth  Service  and  the  American 
Railway  Association  have  agreed  that  all  passenger  cars  now  being 
constructed  shall  have  coolers  with  separate  ice  and  water  compart- 
ments and  that  all  passenger  cars  shall  be  so  equipped  by  July  1, 
1924.  From  results  already  obtained,  it  is  believed  that  the  coop- 
eration of  the  medical  and  surgical  section  of  the  American  Railway 
Association  will  prove  of  great  value  in  making  effective  the  admin- 
istration of  the  certification  policy. 

Another  matter  for  consideration  is  a  policy  for  the  sttpervision  of 
water  supplies  on  vessels.  Despite  the  limited  appropriation  of 
$25,000  of  the  United  States  Public  Health  Service  to  prevent  the 
interstate  spread  of  disease,  it  was  found  necessary  to  commence 
such  supervision  in  the  past  few  months  in  view  of  disease  outbreaks 
last  year  and  in  tlie  past  on  vessels  on  the  Great  Lakes  and  the 
Hudson  and  Mississippi  Rivers  due  to  the  use  of  polluted  waters 
on  board  for  drinking  and  culinary  purposes.  This  supervision  ex- 
tends to  all  vessels  plying  in  interstate  traffic,  and  includes  water 
supplies  obtained  ashore  and  afloat  and  water-supply  systems  on 
board  the  vessels  used  to  furnish  water  for  drinking  and  culinary 
purposes.  Because  of  the  large  amount  of  additional  investigative 
work  involved,  it  is  deemed  advisable,  from  an  administrative  view- 
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point,  to  divide  supervision  of  vessel  waters  into  two  parts — the 
first  part,  concerning  certification  of  water  supplies  ashore,  to  be 
carried  out  in  cooperation  with  the  State  boards  of  health,  similar  to 
the  present  procedure  regarding;  railroad  waters;  the  second  part, 
concerning  the  certification  of  vessel  water  systems  and  water  sup- 
plies obtained  afloat,  to  be  carried  out  by  the  United  States  Public 
Health  Service.  It  is  intended  to  pay  particular  attention  to  vessels 
on  the  Great  Lakes  and  the  Mississippi  River  and  its  tributaries, 
considering  first  of  all  passenger  and  excursion  vessels,  and  then 
freight  and  other  vessels  as  funds  and  personnel  permit.  The  fullest 
cooperation  of  all  the  State  boards  of  health  is  necessary  to  make  this 
supervision  effective. 

The  States  have  been  grouped  into  nine  districts  and  a  Public 
Health  Service  sanitary  engineer  placed  in  each  to  carry  out  certifi- 
cation of  railroad  and  vessel  waters.  These  sanitary  engineers,  as 
far  as  possible,  will  be  available  to  assist  the  State  boards  of  health 
in  their  districts  in  this  work  and  in  developing  the  sanitary  engi- 
neering divisions  in  those  State  boards  of  health.  In  addition  to 
these  district  sanitarj'  engineers,  representatives  of  the  State  board 
of  health  have  been  appointed  in  14  States  as  collaborating  sanitary 
engineers  of  the  Public  Health  Service  to  assist  the  State  boards  of 
health  temporarily  in  carrying  out  the  certification  policy  until  more 
adequate  appropriations  are  obtained  from  the  State  legislatures. 

Largely  as  a  result  of  the  cooperative  policy,  functioning  sanitary 
engineering  divisions  have  been  established  in  10  State  boards  of 
health  in  the  last  two  years.  At  present  there  are  35  functioning 
State  sanitary  engineering  divisions,  in  addition  to  three  other  divi- 
sions which  will  be  established  beginning  July  1,  1021.  Present 
indications  are  that  within  the  next  two  years  sanitary  engineering 
divisions  will  be  established  in  three  other  States.  Valuable  assist- 
ance has  been  rendered  practically  every  State  board  of  health  in 
improving  the  municipal  water  supplies  through  the  administration 
of  tliis  policy.  According  to  the  certificates  received  and  the  infor- 
mation obtained,  no  condemned  water  supplies  are  being  used  dv 
common  carriers  for  drinking  and  culinary  purposes  in  interstate 
traffic.  The  sources  of  water  supplies  have  been  certified,  however, 
in  only  50  per  cent  of  the  cases  during  the  ])resent  fiscal  year. 

From  the  experience  of  the  past  two  years  in  carrying  out  the 
certification  policy,  it  is  believed  that  consideration  should  be  given 
the  following  matters  to  make  this  policy  of  greater  value  to  all 
State  i)oards  of  health  : 

1.  That  there  be  one  policy  agreed  to  by  the  State  boards  of  health 
concerning  water  supplies  of  unsatisfactory  quality  and  safety. 
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2.  That  water  supplies  which  are  not  considered  either  safe  or 
dangerous,  or  concerning  which  sufficient  data  is  not  available  be 
included  in  the  certification  policy  by  some  form  of  provisional 
certificate. 

3.  That  placards  for  prohibited  supplies  signify  the  governmental 
authority  condemning  the  water  supply  and  be  posted  through  some 
form  of  agreement  with  the  carriers. 

4.  That  some  policy  concerning  the  supervision  of  vessel  waters 
and  vessel- water  systems  supplying  water  for  drinking  and  culinary 
purposes  on  board  vessels  be  adopted. 

The  bureau  desires  your  advice  in  formulating  procedure  which 
will  solve  the  problems  presented  above. 


Mr.  Ellis  S.  Tisdale  submitted  the  following  paper; 


COOPERATION  OF  STATE  HEALTH  DEPARTMENTS  IN  THE 
CERTIFICATION  OF  INTERSTATE  WATER  SUPPLIES. 


Mankind  is  subject  to  certain  diseases,  for  the  eradication  of 
which  both  the  science  of  medicine  and  of  enofineering  are  necessary. 
They  furnish,  as  it  were,  points  of  contact  for  these  two  professions. 
Notable  among  these  diseases  stand  yellow  fever,  malaria,  and 
typhoid  fever.  The  latter  disease  has  a  very  definite  relationship  to 
drinking-water  supplies.  Probably  the  subject  of  '"  interstate  water 
supplies.''  fully  as  much  as  that  of  malaria  or  tj'phoid  fever,  has  been 
instrumental  in  bringing  together  from  all  parts  of  the  United 
States  this  representative  body  of  sanitary  engineers.  The  first 
step  tending  toward  the  formation  of  a  State  sanitary  engineers' 
association,  if  I  read  the  movement  rightly,  was  the  commendable 
practice  by  certain  State  health  officers  of  bringing  their  sanitary 
engineers  to  the  annual  conference  of  State  and  Territorial  he^ilth 
officers,  that  they  might  profit  by  the  engineers'  advice  on  matters 
where  the  sciences  of  engineering  and  medicine  overlapped. 

In  1919,  due  to  the  growing  importance  of  sanitary  engineering 
divisions  as  they  relate  to  this  question  of  interstate  water  supplies, 
an  iuAntation  went  out  to  all  States  requesting  the  presence  of  the 
sanitary  engineer  at  the  annual  conference.  That  the  subject  of 
interstate  water  supplies  is  an  important  one  is  amply  attested  by 
the  increased  consideration  being  given  to  this  subject  by  health 
officials  when  they  meet  to  discuss  their  mutual  problems.  In  1918 
and  again  in  1919  this  question  was  brought  up  at  the  annual  con- 
ference of  State  health  officers  with  the  United  States  Public  Health 
Service. 

That  the  subject  is  receiving  the  thought  which  it  merits  is  due 
proliably  to  the  persistent,  untiring  efforts  of  Dr.  Allen  J.  McLaugh- 
lin. Assistant  Surgeon  General  of  the  United  States  Public  Health 
Service.  Back  of  all  movements  of  progress  in  our  history,  be  they 
of  art.  science,  or  government,  will  be  found  leadei"s,  men  who  by 
their  constructive  thought  and  action,  have  led  the  way.  The  sani- 
tary ongincei's  throughout  the  Ignited  States  have  had  such  a  les^der 
in  Dr.  McLaughlin,  and  he  has  put  the  virility  and  forcefulness  of 
his  personality  into  the  i)roblem  of  bettering  interstate  water  sup- 
l»lies.  Ilis  has  been  the  guiding  hand  Avhich  is  |)lacing  sanitary 
engineering  work  in  the  State  health  departments  on  a  higher  |)lane. 
For  a  long  time  this  work  of  certification  was  carried  on  in  a  way 
70 
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that  savored  of  red  tape  and  impersonality.  Of  course,  to  a  certain 
extent  this  is  unavoidable,  where  supervision  is  maintained  over  a 
large  area  like  the  whole  United  States  and  must  be  carried  on  for 
the'  most  part  by  correspondence.  But  at  last  someone's  vision  antl 
active  interest  has  found  a  way  to  eliminate  much  of  the  rigidity 
and  inelasticity  of  the  work  of  certifying  to  the  purity  of  these 
supplies. 

The  type  of  certificate  in  use  in  the  Treasury  Department  from 
1913,  when  interstate  water  control  was  started,  up  to  1919  was  a 
poor  instrument  for  registering  the  record  of  interstate  water  sup- 
plies. The  standard  upon  which  the  Avhole  scheme  of  certification 
was  based  was  that  of  l^acteriological  tests  alone.  It  AA^as  not  a 
medium  through  which  could  be  transmitted  the  mature  judgment 
of  the  engineer  investigating  and  certifying  the  Avater  supply.  It 
provided  no  sanitary  surA^ey  record,  an  element  which  is  considered 
to-day  of  as  great  if  not  greater  importance  than  the  bacteriological 
content. 

The  Public  Health  SerA^ice,  desiring  to  make  the  procedure  of 
certification  more  flexible  and  in  accord  with  the  best  judgment  and 
experience  of  the  sanitary  engineers  of  the  States,  had  a  thorough 
and  detailed  iuA^estigation  made  by  representatiA-es  of  the  service. 
During  1918  and  1919,  Dr.  F.  A.  Carmelia  and  Mr.  C.  N.  Harrub 
visited  each  State  department  of  health  and  obtained  information 
regarding  the  facilities,  the  organization,  and  personnel  of  the  sani- 
tary engineering  diA-ision  or  that  division  Avhich  was  looking  after 
the  Avater  supplies  in  the  State.  Xot  only  this,  they  attempted  to 
obtain  the  A'iewpoint  and  opinion  of  the  engineers  actually  doing 
tlie  certification.     Constructive  criticism  Avas  welcomed. 

As  a  result  of  this  A'ery  detailed  study,  data  of  the  most  A^aluab^e 
character  was  gathered  and  coiTelated.  The  common  factor  in  the 
criticism  regarding  the  certification  process  seemed  to  be  the  inade- 
quacy of  the  certificate  based  upon  single  bacteriological  analj^'ses. 

Dr.  Carmelia  A-ery  clearh^  stated,  in  outlining  future  plans  before 
the  annual  conference  in  1919,  that  sufficient  consideration  rcA^eals 
the  unsoundness  of  the  premise  that  the  control  of  water  supplies 
should  be  standardized  for  all  States  alike  and  accordingly  also  for 
use  in  interstate  traffic  for  drinking  and  culinary  purposes. 

It  seems  to  me  that  this  Avhole  question  has  an  analogy  in  a  rough 
way  to  the  sanitary  privy  situation.  One  final  arbitrary  standard 
Avas  sought  for  years  through  patient  research  and  extensive  field 
experiments.  At  last,  in  this  field  of  rural  sanitation,  the  conclusion 
was  reached  that  we  must  rely  upon  the  judgment  of  the  engineer  as 
to  the  type  of  priA-y  best  suited  for  the  locality  and  situation.  With 
regard  to  the  certification  procedure,  Dr.  Carmelia  says,  in  summing 
up  his  results :  "  It  is  impossible  to  make  arbitrary  standards  and 
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procedures  take  the  place  of  the  exercise  of  judgment  in  determining 
the  potability  of  any  given  supply.  And  judgment  comes  with  ex- 
perience. Each  water  supply  must  be  weighed  individually  on  its 
own  merits."  Thorough  consideration  given  the  prol)lem  of  certifying 
water  supplies  also  shows  clearly  the  advisability  of  limiting  the 
cooperative  control  to  the  several  States  and  the  Public  Health  Serv- 
ice. Local  municipal  control  reporting  direct  to  the  service  makes  an 
undesirable  short  circuit  which  creates  havoc  with  the  entire  co- 
operative arrangement  between  States  and  the  Public  Health  Service. 

The  basic  future  Federal  program,  which  was  outlined  in  Dr. 
Carmelia's  paper  before  the  annual  conference  in  1919,  consisted  of 
three  important  features.  They  were:  (1)  A  sufficiently  elastic 
regulation  to  meet  the  regional  diversities  in  a  satisfactory  and  prac- 
tical requirement  for  potability.  (2)  A  definite  program  and  offer 
of  assistance  to  those  States  which  are  most  in  need  of  and  can  most 
profitably  take  advantage  of  such  assistance.  (3)  A  definite  plan 
whereby  the  Public  Health  Service  can  become  a  medium  of  inter- 
change of  ideas,  laws,  and  procedures  among  the  various  cooperating 
States  for  effective  coordination  of  effort  for  the  common  advance- 
ment of  water  control. 

Let  us  see  how  practical  and  workable  these  three  channels  of 
activity  have  proved  to  be.  The  revised  regulation  adopted  at  the 
1919  annual  conference  was  a  great  step  in  advance.  Its  main  pro- 
visions can  be  briefly  summarized  as  follows : 

1.  It  provides  that  the  safety  and  sanitary  quality  shall  be  based 
upon  (a)  sanitary  survey,  (b)  bacteriological  analyses,  (c)  chemical 
analyses.  Survey  and  laboratory  methods  shall  be  followed  which 
are  acceptable  to  the  Surgeon  General  of  the  Public  Health  Service. 

2.  Certificates  may  be  issued  only  by  officers  of  the  Public  Health 
Service  or  by  the  respective  State  health  departments  having  jurisdic- 
tion over  the  water  supply.    No  other  authorities  will  be  recognized. 

3.  The  period  of  certification  is  made  semiannual  in  general ;  but 
when  common  sense  and  judgment  show  the  advisalulity,  an  annual 
survey  and  certification  is  sufficient. 

4.  Proper  handling  of  the  water  supplies  in  placing  water  on  trains 
at  division  points  and  terminals  is  provided  for.  Also  in  all  new 
equipment,  ice  is  not  to  come  in  contact  with  water  in  the  water 
cooler. 

5.  The  regulation  is  extended  to  cover  vessel  waters  as  well  as  rail- 
way waters.  This  policy  of  certifying  vessel  waters  covers  the  entire 
United  States  and  provides  for  water  obtained  both  ashore  and  that 
furnished  by  water  supply  systems  on  board  vessels. 

The  second  feature  of  the  Federal  program  relates  to  the  work  of 
assisting  in  the  establishment  of  new  divisions  of  sanitary  engineer- 
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ing,  for  this  division  is  the  State  machinery  which  should  do  the 
actual  work  of  certification. 

The  Public  Health  Service  has  no  desire  to  set  up  a  separate  and 
duplicate  set  of  machinery  throughout  the  United  States  to  handle 
this  work  of  safeguarding  interstate  Avatei-s.  It  would  be  an  un- 
economic expenditure  of  funds  and  effort.  It  does  desire  to  use  to 
the  fullest  extent  the  existing  State  machinery.  The  division  of- 
sanitary  engineering  in  each  State  health  department  may  well  be 
likened  to  a  link  in  the  chain  of  this  consolidated  machine,  which 
functions  to  protect  and  safeguard  the  water  supplies  used  in  inter- 
state traffic.  The  links  of  the  chain  are  weak  and  ineffective  and 
allow  disease  to  creep  in  wherever  the  sanitary  engineering  divisions 
are  lacking  or  too  small  to  function  properly. 

The  position  which  the  service  aims  to  fulfill  is  to  care  for  the 
water  supplies  in  these  weak  States  and  to  demonstrate  to  the  States 
the  need  for  a  sanitary  engineering  division  and  to  strengthen  already 
existing  organizations.  How  successful  has  been  the  endeavor  in  this 
direction  during  the  year  just  passed?  Missouri,  South  Dakota, 
New  Hampshire,  IS'Iississippi,  Georgia,  Kentucky,  and  Tennessee  have 
made  provision  for  a  sanitary  engineering  division  in  the  past  year, 
mainly  due  to  the  stimulation  and  effective  work  of  the  Public  Health 
Servdce  engineers.  The  first  three  named  States  will  start  the  work 
of  engineering  Julj^  1.  The  States  of  Tennessee,  Kentucky,  and 
Georgia  for  quite  a  period  of  time  received  the  help  of  a  sendee 
engineer,  but  now  finance  a  full-time  engineer  themselves.  In 
Mississippi  the  engineer  was  appointed  in  October,  1920.  Thus  in 
these  seven  States  successful  demonstrations  have  been  staged.  Work 
is  now  being  carried  forward  in  Washington  and  Oregon  and  other 
Western  States  to  place  the  engineering  work  on  a  full-time  basis. 
Also  Arkansas,  Oklahoma,  Nebraska,  and  Delaware  received  con- 
siderable assistance  during  1920. 

The  third  feature  of  the  Federal  program  has  also  been  function- 
ing. The  mediimi  in  the  Public  Health  Service  for  the  bringing 
of  all  State  sanitary  engineers  into  closer  contact  is  the  office  of 
corresponding  secretary  of  the  State  Sanitary  Engineers'  Asso- 
ciation, which  is  maintained  by  the  United  States  Public  Health 
Service.  The  association  is  as  yet  an  infant,  but  there  are  great 
possibilities  for  it  in  the  future,  if  all  State  health  departments 
sense  their  responsibilities  and  the  engineers  themselves  lend  their 
loyalty  and  efforts  toward  the  development  of  the  association.  I  am 
much  indebted  to  the  present  corresponding  secretary  for  help  given 
in  getting  up-to-date  information  upon  the  subject  matter  of  this 
very  paper. 
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What  are  the  fundamental  items  of  a  State  program  which  will 
match  the  Federal  profrram  which  was  proposed  in  1919  and  is 
beinfT  carried  forward  with  good  promise? 

1.  The  fundamental  attitude  of  the  Public  Health  Service  must 
be  understood  and  an  expression  made  by  each  State  whether  it  will 
cooperate  along  the  lines  indicated.  This  cooperative  contract  can 
•not  be  properly  carried  out  unless  each  party  understands  his  part 
to  the  contract. 

2.  The  certificate  should  be  carefullj'  considered  by  the  State 
health  department,  and  if  any  points  of  difference  arise  they  should 
receive  free  discussion. 

3.  Uniform  laws  should  be  adopted  in  each  State  with  regard  to 
the  railway  sanitary  code  as  promulgated  by  the  "  committee  on 
health  and  medical  relief  "  at  tlie  annual  conference  last  year. 

4.  The  question  of  the  certification  of  vessel  water  needs  careful 
consideration  and  an  expression  made  of  the  policy  which  will  be 
adopted  by  each  State. 

I>et  us  see  Avhat  the  State  program,  consisting  of  these  four  points, 
has  to  offer  and  how  the  States  can  best  proceed  with  their  part  in 
the  cooperative  scheme.  Probably  the  greatest  factor  in  getting  the 
first  point  well  established — that  is,  a  conception  of  the  Federal  pro- 
gram and  expression  from  each  State  as  to  its  part  in  the  contract — 
has  been  the  bringing  of  the  service  engineers  and  State  engineers 
together.  It  has  been  accomplished  in  two  ways,  (1)  by  helpful 
visits  of  inspection  of  the  service  engineers  to  the  several  States  and 
(2)  by  the  coming  together  of  the  men  in  the  annual  conference 
last  year. 

The  second  point  deals  with  consideration  of  the  certificate  itself. 
Can  any  suggestions  for  betterment  still  be  made  so  that  the  cer- 
tificate itself  or  its  issuance  will  be  even  more  practical  than  at 
present?  The  question  has  been  raised  as  to  whether  it  would  not 
be  preferable  to  express  the  bacteriological  findings  in  a  different 
manner.  At  present  the  certificate  asks  for  the  average  number  of 
B.  coli  per  100  c.  c.  and  the  total  content  of  37°  C.  bacteria  per  c.  c. 
Would  it  not  be  better,  in  view  of  the  varied  conditions  both  with 
respect  to  laboratory  equipment,  personnel,  and  methods,  to  state 
the  number  of  times  that  B.  coll  are  found  present  in  i  c.c,  10  c.  c, 
or  20  c.c.  of  the  samples  examined.  T  understand  that  the  State  of 
Kansas  has  adopted  this  way  of  reporting  the  B.  coli  content.  It 
seems  to  me  that  a  better  bacteriological  picture  would  thereby  be 
given  and  this  particular  section  of  the  certificate  improved. 

What  about  provisional  certificates?  During  March,  1921,  four 
ndings  by  the  Public  Health  Service  were  issued  which  dealt  specific- 
ally with  this  question.  Tt  is  the  opinion  of  at  least  some  of  the  State 
engineers,  who  have  been  following  closely  the  certification  of  rail- 
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road  supplies  for  many  years,  that  these  rulings  regarding  provi- 
sional certificates  will  seriously  retard  progress.  Whereas,  formerly 
the  State  department  of  health,  through  refusing  to  issue  a  certificate, 
had  a  real  lever  with  which  to  work  to  make  safer  municipal  water 
supplies,  now  this  help  has  been  withdrawn.  Let  these  features  as  to 
the  form  of  certificate  regarding  bacterial  content  and  the  issuance  of 
provisional  certificates  receive  free  discussion.  If  State  machinery 
and  personnel  are  to  be  freely  used  in  developing  this  cooperative 
plan,  is  it  not  wise  and  fair  that  an  expression  be  obtained  from  them 
before  far-reaching  decisions  are  made  which  affect  the  States  and 
their  work? 

The  third  feature  of  the  State  program  offers  the  suggestion  that 
an  attempt  be  made  to  obtain  a  uniformity  of  laws  in  the  several^ 
States  with  respect  to  a  sanitary  code.  The  committee  on  health  and 
medical  relief  of  the  annual  conference  of  State  and  Territorial  health 
officers  worked  with  a  will  in  drawing  up  a  sanitary  code  which 
would  be  agreeable  and  satisfactory  alike  to  the  railroads,  to  the  Pub- 
lic Health  Service  and  to  the  States.  At  the  annual  conference  in 
1920,  this  railway  sanitary  code  was  officially  adopted.  I  understand 
that  already  five  States — Alabama,  Florida,  Kentucky,  Minnesota, 
and  Wisconsin — have  enacted  it  into  law.  The  enactment  of  the  code 
in  each  State  would  aid  materially  in  the  work  which  the  Public 
Health  Service  has  under  way  of  bettering  the  handling  of  interstate 
supplies  at  stations.  Considerable  discussion  has  arisen  in  the  past  as 
to  whom  this  duty  belonged.  The  several  district  service  engineers 
are  now  attempting  to  supervise  and  better  this  feature  of  the  work, 
especially  at  the  big  terminals,  and  it  will  be  of  great  assistance  to 
have  uniform  laws  regarding  this  matter  in  all  States. 

The  sanitary  code  provides  that  unsatisfactory  waters  shall  be 
posted  in  the  stations.  I  know  in  West  Virginia  this  way  of  show- 
ing the  unsatisfactory  character  of  water  to  the  public  has  enabled 
our  department  to  make  many  improvements  otherwise  impossible. 
Even  though  there  is  a  contention  by  the  railroads  as  to  the  un- 
fairness of  placarding  a  supply  and  forbidding  its  use  on  trains 
when  the  community  still  uses  it,  I  feel  that  the  adoption  of  a  tem- 
porary provisional  certificate  allowing  the  use  of  the  water  and  not 
forbidding  it,  takes  from  us  an  effective  lever  for  bettering  munic- 
ipal supplies.  And,  as  I  understand  it,  bettering  public  water  sup- 
plies is  one  of  the  main  drives  which  the  Public  Health  Service  is 
making.  However,  each  State  should  make  clear  to  the  Public 
Health  Service  whether  the  State  desires  to  take  the  responsibility 
for  the  placarding  or  have  the  Public  Health  Service  assume  it. 

The  fourth  and  last  point  with  which  the  State  is  concerned  is 
formulating  her  program  relative  to   vessel  water  supplies.     The 
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United  states  has  been  divided  into  nine  districts  in  the  water  con- 
trol work  of  the  Division  of  Domestic  Quarantine.  A  service  sani- 
tary engineer,  is,  or  will  be,  assigned  to  each  of  these  districts. 
Supervision  of  water  systems  on  board  vessels  comes  directly  in  the 
line  of  duty  of  these  engrineers  and  they  should  know  the  policy  of 
the  State  with  regard  to  vessel  water  supplies  which  are  obtained  on 
shore.     Thus  they  can  plan  their  work  accordingly. 

I  have  tried  to  present  briefly  the  essential  features  as  I  see  them 
of  a  true  cooperation  between  the  States  and  Public  Health  Service 
which,  if  effected,  will  promote  the  work  of  making  safe  interstate 
water  supplies.  To  me  there  is  great  hope  in  this  tentative  organiza- 
tion of  ours,  the  State  sanitary  engineers'  association.  It  gives 
that  personal  touch  which  is  so  essential  in  vitalizing  an  under- 
standing. The  engineers  of  the  many  States  and  of  the  Public 
Health  Service  meet  and  exchange  ideas.  Thus  we  have  a  real  clear- 
ing house  to  rid  the  atmosphere  of  any  frictions,  mistaken  ideas,  or 
false  impressions.  It  furnishes  that  opportunity,  so  essential  to  real 
progress,  of  getting  away  from  one's  work  and  getting  the  other 
fellow's  viewpoint  on  the  question.  Such  a  meeting  as  this  affords 
us  a  platform,  as  it  were,  from  which  we  can  command  a  view  of  our 
present  position,  a  purchase  by  which  we  may  move  it. 

With  the  older  States,  where  the  work  has  progressed  considerably, 
contributing  their  knowledge  and  experience  to  help  the  States 
younger  in  this  work,  and  with  a  leader  of  vision,  judgment,  and 
force  such  as  Dr.  McLaughlin,  who  has  advanced  and  is  advancing 
the  sanitary  engineering  side  of  public-health  work  to  the  utmost  of 
his  ability,  we  engineers  should  give  our  utmost  loyalty  and  coopera- 
tion toward  making  this  organization  an  effective  unit  for  progress. 


A  motion  was  made,  seconded,  and  approved  to  appoint  a  com- 
mittee to  consider  the  matter  of  certification  of  water  supplies  used 
by  common  carriers  for  drinking  and  culinary  purposes  in  interstf^te 
traffic.  The  committee  consisted  of  Mr.  Tisdale,  chairman;  Mr. 
Emerson,  Mr.  Gage,  Mr.  Rich,  and  Mr.  Mendelsohn. 

The  conference  then  adjourned  for  the  day. 

Morning  Session,  June  2,  1921. 

The  second  day's  session  was  called  to  order  at  0.80  a.  m.,  Mr. 
Emerson  presiding. 

Mr.  A.  E.  Gorman  presented  the  following  paper: 


REPORT  OF  CONDITIONS  UNDER  WHICH  DRINKING  WATER  IS  BEING  SUPPLIED  ON 
VESSELS  OPERATING  IN  INTERSTATE  TRAFFIC  ON  THE  GREAT  LAKES,  WITH  REF- 
ERENCE TO  TYPHOID  FEVER  AMONG  GREAT  LAKES  SEAMEN. 


The  problem  of  maintaining  a  safe  water  supply  for  drinking  and 
culinary'  purposes  aboard  vessels  operating  on  the  Great  Lakes  is 
different  from  that  for  transoceanic,  coastwise,  or  river  vessels,  be- 
cause of  the  physical  and  chemical  properties  of  the  water  of  these 
lakes.  The  high  salt  content  of  sea  water  automatically  prohibits  its 
use  for  drinking  unless  distilled;  the  turbidity  of  the  waters  of  the 
large  navigable  rivers  of  this  country  often  serves  as  a  check  against 
their  use  for  similar  purposes  on  river  vessels,  because  people  are 
becoming  more  and  more  suspicious  of  an  unclean  water ;  but  on  the 
other  hand,  the  fresh  waters  of  the  Great  Lakes  with  their  agreeable 
taste,  low  turbidity,  and  relatively  low  temperature,  meet  all  the 
outward  demands  of  seamen  and  the  traveling  public  for  an  ideal 
drinking  water  supply. 

While  it  is  true  that  in  large  areas  of  the  Great  Lakes,  the  waters 
are  of  high  sanitary  quality  and  might  be  safely  used  for  drinking 
purposes,  nevertheless  in  the  vicinity  of  the  larger  cities,  they  are 
often  grossly  polluted  by  sewage  from  the  cities  and  as  a  result  are 
usually  highly  contaminated. 

The  heaviest  merchant  shipping  and  the  greatest  passenger  traffic 
is,  of  course,  centered  around  the  large  lake  cities,  so  vessels  in 
arriving  and  departing,  as  well  as  while  docking,  at  these  ports  are 
in  waters  subject  to  and  grossly  contaminated  by  sewage  pollution. 
Furthermore,  since  vessels  travel  in  fairly  uniform  courses  between 
ports  and  as  the  sewage  from  these  ships  themselves  is  discharged 
directly  overboard,  there  is  alwaj^s  the  potential  danger  of  the  sew- 
age from  one  ship  contaminating  the  water  supply  of  others  in 
its  wake,  even  if  the  seamen  of  the  latter  vessels  are  careful  to  fill  the 
drinking  water  tanks  aboard  only  when  the  ship  is  distant  from 
possible  shore  pollution. 

Cobb,^  in  1909,  called  attention  to  the  dangerous  practices  in  con- 
nection with  the  supplying  of  drinking  water  on  Great  Lakes  ves- 
sels and  showed  that  the  high  typhoid  fever  rate  among  lake  seamen 
was  contributed  to  largely  by  contaminated  drinking  water  supplied 

1  Surg.  T.  O.  Cobb,  United  States  Public  Health  Service,  Journal  of  American  Medical 
Association,  vol.  53,  p.  2057,  Dec.  18,  1909. 
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aboard.  Younfr,-  in  1910,  concluded  from  a  study  of  typhoid  fever 
among  seamen  that  its  rate  was  higher  among  Great  Lakes  seamen 
than  those  working  on  coastwise  or  river  vessels,  and  also  higher 
than  the  rate  in  cities  of  the  Lakes  district.  The  outbreak  of  an  epi- 
demic of  gastro  enteritis  and  typhoid  fever  among  members  of  an 
excursion  party  which  took  passage  on  steamship  Rochester^  in  the 
summer  of  1913,  is  a  classic  of  its  kind.  De  Valin,  in  his  report  on 
this  outljreak,  states  that  information  received  from  235  members  of 
this  party  showed  that  122  cases  of  gastro  enteritis  and  42  cases  of 
typhoid  fever,  with  5  deaths,  resulted  from  the  drinking  of  contami- 
nated water  aboard  this  vessel,  taken  on  from  Lake  Erie.  In  1914, 
De  Valin  also  studied  the  typhoid  fever  epidemics  on  steamship 
Gopher  and  steamship  Huron  and  concluded  that  contaminated  water 
from  the  lakes  was  responsible  for  both  of  them. 

In  1915,  a  systematic  study  of  the  methods  under  which  drinking 
water  was  being  supplied  on  vessels  operating  on  the  Great  Lakes 
was  begun.  This  work  was  carried  on  under  the  supervision  of  Surg. 
J.  O.  Cobb,  United  States  Public  Health  Service,  who  was  then 
officer  in  charge  of  the  Great  Lakes  sanitary  district,  with  head- 
quarters at  Chicago,  111. 

As  a  result  of  this  investigation,  it  was  found  that  in  general  the 
practice  on  lake  vessels  in  connection  with  the  supplying  of  drink- 
ing Avater  was  entirely  unsatisfactory  for  proper  protection  to  sea- 
men and  the  traveling  public;  and  that  the  apparatus  then  in  use 
for  sterilizing  such  water  aboard  many  of  the  passenger  vessels 
was  "  woefully  inefficient.''  An  excellent  report  on  this  investiga- 
tion and  the  work  which  followed  was  written  by  Cobb  Williams, 
and  Letton,  of  the  Public  Health  Service,  and  published  in  Public 
Health  Reports  of  October  13,  1916. 

In  view  of  the  inefficiency  of  the  apparatus  then  used  aboard  ves- 
sels for  disinfecting  lake  water,  a  study  was  subsequently  made  of 
their  design  and  operation,  for  the  purpose  of  assisting  in  the  de- 
velopment of  adequate  control  and  operating  appliances  necessary  to 
make  them  satisfactory  for  the  purpose  for  which  they  were  pur- 
chased. The  different  processes  then  in  use  for  treating  lake  water 
on  passenger  vessels  operating  on  the  (xreat  l>akes  were  rapid  sand 
filtration,  electric  rapid  sand  fill  i  at  ion.  filtration  followed  by  ultra- 
violet ray  sterilization,  sterilization  by  calciinn  liypochlorite,  and 
sterilization  by  liquid  chlorine.  A  study  was  also  made  of  other  types 
of  water  disinfediiig  apparatus  then  on  the  market,  to  determine  their 
efficiency  and  practicability'  for  use  on  vessels. 

After  several  recommended  adjustments  were  made  and  additional 
control  devices  included  in  the  apj^aratus  studied  and  tested,  three 

'  Snrp.  ('<.  B.  Yoiinp,  T"nite<l  Slatos  Public  Health  Service,  Second  Report  of  the  Laltc 
Michigan  Water  Commission,  p.  Ml,   1911. 
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methods  for  disinfecting  lake  water  aboard  vessels  were  finallj^  ap- 
proved, namely,  distillation,  heat  treatment  by  steam,  and  ultra-violet 
ray  sterilization.  The  first  method  was  described  in  letter  of  March 
10,' 1916,  sent  out  by  the  Great  Lakes  sanitary  district  to  all  owners 
and  agents  of  lake  vessels  as  being  "  foolproof,  automatic  in  action, 
and  not  dependent  on  the  human  agency  for  its  efficiency;"  and  the 
other  two  methods  as,  "  as  near  foolproof  and  automatic  in  action 
as  possible  with  any  apparatus  having  moving  mechanical  parts." 
The  following  regulations  announced  in  Treasury  Department 
Circular  No.  72,  dated  February  12,  1917,  were  adopted  as  a  result 
of  the  investigations  of  the  Great  Lakes  sanitary  district: 

On  and  after  the  official  opening  of  navigation  in  1917,  any  person,  firm,  or 
corporation  operating  vessels  in  interstate  traffic  on  tlie  Great  Lakes  will  be 
required  to  furnish  on  such  vessels  water  for  drinking  or  culinary  pui-poses 
under  one  of  the  following  conditions : 

(a)  If  water  for  drinking  or  culinary  purposes  is  not  obtained  ashore,  it 
must  be  treated  by  an  approved  method. 

(b)  If  water  for  drinking  or  culinaiy  purposes  is  obtained  ashore,  it  must 
be  from  an  approved  source. 

On  and.  after  the  official  opening  of  navigation  in  1917,  the  piping  system 
on  aU  vessels  must  be  so  arranged  that  no  connection  can  be  made  between 
the  drinking-water  system  and  any  other  water  system. 

On  and  after  the  official  opening  of  navigation  in  1917,  an  approved  sign 
reading  "  Do  not  drink  this  water,"  must  be  properly  placed  at  every  tap  or 
other  outlet  not  connected  with  the  drinking-water  system. 

Lake  carriers  are  requested  to  acknowledge  the  receipt  of  this  letter. 

From  the  first,  few  of  the  vessel  owners  and  managers  were  inter- 
ested in  the  provision  of  these  regulations  allowing  the  use  of  water 
obtained  from  an  approved  source  or  sources  ashore,  and  therefore, 
in  order  to  comply  with  the  law,  immediately  set  about  to  determine 
which  of  the  different  apparatus  for  treating  water,  in  accordance 
with  the  three  approved  methods,  would  be  most  practical  for 
installation  on  their  respective  vessels.  The  reason  for  this  action 
is  quite  obvious  to  one  familiar  with  conditions  in  connection  with 
Great  Lakes  shipping. 

On  the  large  passenger  boats  having  well-appointed  staterooms, 
])arlors,  and  dining  rooms,  great  quantities  of  water  are  used  for 
washing,  bathing,  cooking,  and  drinking  purposes.  Tanks  for  storing 
sufficient  water  obtained  from  a  source  ashore  to  last  a  trip,  whether 
overnight  or  of  several  days  in  length,  would  take  up  considerable 
space  on  a  vessel.  The  stop-over  at  some  ports  was  not  sufficient  to 
alloAv  filling  of  these  tanks.  Also,  at  several  of  the  large  cities  on 
tlie  lakes,  the  public  water  supply  was  periodically  turbid  and  in 
general  unpopular  with  seamen,  because  of  not  infrequent  disagree- 
able tastes  in  same  caused  by  a  chemical  used  for  sterilization.  This 
water  was  therefore  not  considered  as  desirable  for  drinking,  cook- 
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ing,  and  other  uses  on  passenger  vessels  as  the  lake  water  which  could 
be  taken  on  en  route.  Furthermore,  on  a  number  of  these  vessels 
apparatus  for  treating  lake  water  had  already  been  installed. 

In  freight  shipping  the  docks  are  along  rivers,  canals,  and  slips  at 
the  cities,  and  the  wharves  at  which  the  vessels  stop  are  very  often 
not  equipped  with  hydrants  for  supplying  drinking  water.  Bulk 
freighters  load  and  unload  at  many  different  wharves  throughout  the 
navigation  season,  and  therefore  even  if  such  water  was  conveniently 
available  at  one  port,  it  might  not  be  at  another.  Furthermore,  these 
vessels  are  often  several  days  en  route  between  ports  and  can  not 
afford  to  be  dependent  for  their  drinking  water  supply  on  sources 
jishore.  The  distillation  of  lake  water  Avas  given  most  serious  con- 
sideration by  owners  of  freight  vessels,  because  the  quantity  of  water 
used  for  drinking  purposes  aboard  these  ships  was  relatively  small 
and  steam  was  conveniently  available. 

For  companies  operating  vessels  in  regular  ferry  freight  or  excur- 
sion service  of  a  few  hours'  run  and  calling  at  the  same  wharves  each 
trip,  to  obtain  drinking  water  from  sources  ashore  was  a  simple 
matter. 

The  expense  to  the  shipping  interests  in  complying  with  the  new 
regulations  of  1917  was  not  a  small  item,  and  although  they  registered 
objections,  because  of  this,  at  the  time,  when  it  was  made  known  that 
the  policy  of  the  United  States  Public  Health  Service  would  not  be 
filtered,  they  met  the  situation  promptly.  For  the  owners  of  vessels 
operating  in  passenger  service  on  which  water-treatment  apparatus 
of  an  approved  type  were  already  installed,  it  was  only  necessary  to 
make  the  specified  changes  or  purchase  additional  control  equipment 
in  order  to  meet  the  Federal  requirements.  But  freight  carriers  on 
whose  vessels  drinking  water  had  always  been  obtained  direct  from 
the  lake  were  obliged  to  purchase  entirely  new  treatment  apparatus 
and  equipment. 

Unfortunately  for  this  work,  shortly  after  the  opening  of  the 
navigation  season  of  1917,  this  country  entered  the  World  War  and 
the  personnel  of  the  Great  Lakes  sanitary  district  was  shortly  after- 
wards detailed  to  war  service.  In  consequence,  little  supervision  or 
control  was  exercised  over  the  water  supplies  on  the  lake  vessels 
that  season,  after  the  tjeatment  apparatuses  were  installed.  Xot  until 
the  summer  of  1918,  or  over  a  year  later,  was  any  regular  super- 
vision again  attempted  by  the  Public  Health  Service.  At  that  time 
it  was  found  that  on  many  of  the  vessels  the  apparatuses  for  treating 
lake  water,  used  for  drinking  and  cooking  purposes,  were  not  being 
properly  operated,  and  in  many  instances  were  not  being  operated 
at  all. 

The  reasons  for  this  laxity  are  not  diflicult  to  understand.  A  large 
percentage  of  Great  T>akes  seamen  did  not  then,  and  still  do  not. 
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appreciate  the  potential  dangers  in  connection  with  the  practice  of 
obtaining  drinking  water  used  on  vessels  from  the  lakes.  They  are 
not  a  little  bit  suspicious  of  and  often  entirely  out  of  sympathy 
with  any  treatment  process  for  disinfecting  water,  preferring  to 
drink  the  clear,  cool,  and  agreeably  tasting  water  direct  from  the 
lakes.  The  '*  flat "  taste  of  distilled  water  was  the  subject  of  much 
criticism  by  seamen  on  freighters  the  first  year  during  which  drink- 
ing water  on  these  vessels  was  distilled,  and  even  now  there  are 
man}^  seamen  who  dislike  such  water.  In  addition  to  these  features, 
the  operation  of  the  new  water  treatment  apparatus  demanded  the 
attention  of  the  engineers  or  their  assistants,  and,  not  being  a  part 
of  the  machinery  necessary  for  the  navigation  of  and  the  work 
aboard  the  ships,  these  apparatuses  were  often  neglected. 

Although  on  account  of  the  demand  for  the  service  of  its  officers 
in  war  work  the  Public  Health  Service  did  not  attempt  to  maintain 
an  effective  control  over  the  drinking  water  supplied  passengers 
and  crews  on  Great  Lakes  vessels  after  the  regulations  of  1917  be- 
came effective,  nevertheless,  through  the  activities  of  the  Detroit 
department  of  health  excellent  control  measures  were  carried  out  on 
a  majority  of  the  large  lake  passenger  vessels.  As  early  as  1915 
the  Detroit  department  of  health  had  made  careful  studies  of  the 
conditions  under  which  drinking  water  was  supplied  on  passenger 
vessels  calling  at  that  port,  and  some  of  its  investigations  were  en- 
tirely pioneer  work  in  this  line.  The  stand  which  this  health 
department  has  taken  is  that  the  sanitary  quality  and  safety  of  the 
drinking  water  on  the  passenger  vessels  calling  at  Detroit  is  an 
important  factor  influencing  the  health  of  its  citizens,  and  therefore 
is  a  public  health  problem  to  be  solved  locally,  if  not  efficiently 
handled  by  other  agencies.  As  a  majority  of  the  large  passenger 
vessels  call  at  Detroit,  this  far-sighted  policy  of  that  city's  health 
department  has  been  far-reaching  in  its  effect. 

During  December,  1920,  and  January  of  the  present  year  the 
writer  was  detailed  to  make  a  study  of  the  conditions  under  which 
water  used  for  drinking  and  culinary  purposes  was  being  produced 
on  vessels  operating  in  interstate  traffic  on  the  Great  Lakes.  An 
investigation  was  made,  in  this  connection,  of  the  number  of  vessels 
of  different  classes  in  service  on  the  lakes,  of  the  treatment  apparatus 
used  aboard  each  for  disinfecting  drinlring  water,  and  of  the  typhoid 
fever  cases  among  seamen  in  the  Great  Lakes  district  since  the  regu- 
lations of  1917  went  into  effect.  The  following  table  gives  the  num- 
ber of  American  registered  vessels  of  different  classes  reported  as 
operating  on  the  Great  Lakes  during  the  navigation  season  of  1920 
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and  the  number  of  water  treatment  apparatuses  aboard  same.     Vessels 
listed  as  over  300  gross  tonnage  engage  generally  in  interlake  traffic : 


Type. 


300  gross  tonnage  or  less: 

Passenger 

Freight 

Barge 

Car  ferry 

Gross  tonnage  over  300: 

Passenger 

Freight 

Barge 

Car  ferry 

Total: 

Passenger 

Freight 

Barge 

Car  ferry 


Vessels. 


58 
4S1 
12S 

20 


Water- 
treatment 
apparatus. 


36 

403 

47 


87 

36 

505 

405 

145 

47 

20 

6 

Per  cent 
treatment 
apparatus. 


62.0 
83.7 
36.7 
30.0 

41.5 
S0.0 
32.4 
30.0 


With  the  one  exception  of  the  steamship  Calcite^  on  which  drink- 
ing water  is  sterilized  by  the  ultra-violet  ray  process,  all  freight 
steamers,  car  ferries,  and  barges  listed  above  as  having  water  dis- 
infecting apparatus  aboard  are  equipped  with  stills.  On  the  vessels 
of  this  class  not  so  equipped,  especially  on  those  of  over  300  gross 
tonnage,  the  drinking  water  is  obtained  regularly  or  when  necessary 
direct  from  the  lakes. 

The  water-supply  system  on  the  large  bulk  freighters,  which  class 
represents  76  per  cent  of  all  the  vessels  operating  on  the  Great  Lakes, 
are  quite  similar.  Water  used  aboard  for  general  purposes,  such  as 
for  boilers,  washing  decks,  "shooting"  ashes,  fire  service,  etc.,  is 
taken  on  from  the  lakes  through  a  main  seacock,  and  pumped  through- 
out the  ship  as  needed.  Water-storage  tanks  of  from  300  to  500  gal- 
lons capacity,  usually  three  or  four  on  the  upper  aft  deck  and  two 
or  three  on  the  upper  forward  deck  suppl}^  water  under  gravity  pres- 
sure for  washing  in  the  quarters  of  the  officers  and  seamen  aft  and 
forward,  for  general  purposes  in  the  galley,  and  for  flushing  toilets. 
These  tanks  are  usually  filled  from  the  fire-service  line  on  the  upper 
decks  through  hose.  As  a  rule  care  is  taken  to  fill  them  when  the  ship 
is  several  miles  out  in  the  lakes,  and  always  before  entering  port. 

The  water  which  is  to  be  distilled  for  drinking  purposes  is  usually, 
although  not  always,  delivered  to  the  still  by  a  special  pump.  In 
many  cases  this  pump  is  the  same  one  which  pumps  cooling  water  to 
the  engines  and  sliaft  bearings;  and  on  not  a  few  vessels  this  water  is 
taken  on  through  a  special  seacock.  The  stills  on  the  lake  freight 
vessels  are  practically  all  of  25  to  80  gallons  per  hour  rated  capacity. 
The  condensed  steam  from  a  still  is  di.schargod  into  a  collecting  tank 
of  about  100  gallons  capacity,  in  which  a  float  arrangement  is  set  for 
automatically  turning  on  the  steam  supply  to  a  small  horizontal 
pump  when  the  tank  is  tilled.  This  iiump  delivers  the  distilled  water 
to  the  storage  tank  on  the  upper  aft  deck,  and  its  steam  supply  is 
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automatically  throttled  when  the  collecting  tank  is  emptied.  The 
distilled  water  storage  tank  is  similar  to  and  set  alongside  of  the 
storage  tanks  for  untreated  lake  water.  Unless  it  is  conspicuously 
marked  to  identify  it  and  the  covers  locked,  it  would  not  be  unnatural 
for  an  ignorant  seaman  or  even  inconvenient  for  a  careless  one  to  fill 
this  tank  when  the  other  water  tanks  are  being  filled.  The  writer 
visited  five  vessels  in  South  Chicago  in  one  day  last  month  on  which 
this  very  thing  had  been  done. 

The  distilled  water  is  delivered  by  gravity  pressure  through  a 
separate  piping  system  to  the  drinking-water  taps  on  the  decks  aft 
or  in  the  galley  quarters.  On  most  of  the  freight  vessels  this  water 
is  first  cooled  by  passing  through  coils  set  in  the  ice  box.  There 
are  usually  two  or  three  drinldng-water  taps  on  the  aft  deck,  but 
none  forward  or  in  the  lower  engine  or  boiler  rooms.  As  a  result,  if 
a  seaman  in  any  one  of  these  parts  of  the  ship  desires  a  drink  of 
water  and  does  not  care  to  go  aft  or  al3ove  deck  to  obtain  distilled 
water,  he  may  drink  untreated  lake  water  either  from  cooling  jets 
to  bearings  or  a  pet  cock  in  the  manifold  piping,  if  available.  This 
water  is  usually  cold.  In  the  forward  quarters  lake  water  is  avail- 
able at  all  taps,  although  signs  are  posted  over  each,  warning  that  the 
water  is  not  to  be  used  for  drinking.  During  the  summer  months  this 
water  is  not  likely  to  be  as  cool  as  that  at  the  drinlcing-water  taps 
aft,  because  the  storage  tanks  located  on  the  upper  deck  are  exposed 
to  the  sun.  In  the  engine  room,  iiowever,  cold  lake  water  may  be 
readily  obtained  from  the  sources  described  above,  and  therefore, 
unless  some  provisions  are  made  to  supply  cold  distilled  water  to  all 
parts  of  the  ship,  it  is  certain  that  lake  water  will  be  drunk  by  seamen. 
The  practice  of  engine-room  and  fire-hold  employees  is  especially 
dangerous,  because  they  are  often  ignorant  of  the  waters  through 
which  the  ship  is  passing.  It  would  be  interesting  to  study  the 
occupations  of  the  Great  Lakes  seamen  who  have  been  hospitalized 
in  the  last  few  years  for  t3q3hoid  fever  and  to  note  the  effect  of  this 
practice. 

In  the  galley  quarters  the  water-piping  system  on  many  freight 
vessels  is  so  arranged  that  violations  of  tlie  interstate  quarantine 
regulations  is  made  easy.  Over  the  sink  in  the  galley  three  taps 
are  usually  located.  One  is  for  hot  water  from  the  hot-water  boiler 
connected  to  the  range;  a  second  is  for  untreated  lake  water  direct 
from  the  storage  tanks  on  the  upper  deck;  and  the  third  is  for  the 
cold  distilled  water.  It  is  alleged,  of  course,  that  the  untreated 
water  is  used  only  for  washing  in  the  galley  quarters,  and  a  sign 
is  placed  over  the  tap  in  accordance  with  the  regulations,  stating  that 
this  water  is  not  to  be  used  for  drinking  purposes.  However,  when 
the  still  is  not  in  operation  (the  writer  has  been  on  several  boats  this 
spring  on  which  the  stills  were  not  even  connected)  the  employees  in 
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the  galley  have  no  other  cold  water  to  use  except  this  untreated  lake 
water. 

As  stated  above,  amonfj^  Great  Lakes  seamen  there  is  no  little  preju- 
dice a<rainst  the  use  of  distilled  water  for  drinking  and  cooking 
purposes.  Thus  an  engineer  or  his  assistants  may  willfully  neglect 
the  still,  and  even  though  this  supply  of  water  becomes  exhausted, 
the  employees  in  the  galley  are  not  liable  to  report  this  fact  or  even 
register  a  complaint  as  long  as  the  untreated  lake  water  is  avail- 
able. For  real  protection  of  the  health  of  seamen,  it  is  believed  that 
no  untreated  w^ater  should  be  allowed  in  the  galley  quarters.  The 
complaint  that  a  30-gallon  per  hour  still  will  not  supply  sufficient 
distilled  water  for  drinking  and  culinary  purposes  for  30  men  aboard 
a  vessel  is  not  well  grounded  if  this  water  is  at  all  economically  used. 
The  Lake  Carriers'  Association,  which  body  represents  about  80  per 
cent  of  the  freight  vessels  operating  on  the  Great  Lakes,  has  recom- 
mended that  the  untreated  water  supply  be  allowed  in  the  galley, 
but  that  the  tap  be  removed  from  over  the  sink  and  located  at  a 
point  18  inches  from  the  floor,  so  that  this  water  could  l)e  drawn  in 
pails  for  use  in  cooling  hot  water  and  also  for  washing  and  scrub- 
bing purposes  in  the  kitchen. 

It  is  known  that  on  manj^  of  the  freight  vessels  the  stills  have  not 
been  used  regularly  since  they  were  installed,  but  it  is  believed  that 
on  a  majority  of  these  vessels  care  has  been  given  to  their  operation. 
One  instance  was  reported  to  the  writer  this  spring  where  the  con- 
densed steam  collecting  tank  from  a  still  was  filled  regularly  with 
lake  water,  direct  from  the  general  service  supply,  through  a  hose, 
the  still  not  being  operated  at  all,  although  it  was  properly  installed 
and  connected. 

Apparatus  for  treating  lake  water  b}^  all  three  of  the  approved 
methods  have  been  installed  on  passenger  vessels.  On  some  of  the 
vessels  of  this  class,  having  short  routes  only,  water  from  certified 
sources  ashore  is  carried,  while  on  ferries  of  few  minutes'  run  no 
Avater  at  all  is  supplied  passengers.  The  following  tal)le  is  a  com- 
pilation of  the  different  methods  by  which  water  for  drinking  and 
culinary  purposes  on  passenger  vessels  of  American  registry  of  the 
Great  Lakes  is  obtained,  as  reported  by  the  owners  or  managers: 


1 
Source  and  treatment. 

300  gross 

tonnaRO  or 

less. 

Over  300 
pross  ton- 
nage. 

TotRl. 

From  Inke"!  trratod  aboard  by— 

R  V   V  .sterilization .                                                      

27 
5 
5 

n 

10 

27 

5 

Distillation 

5 

25 
4 

36 

14 

Total 

29 

58 

87 

DRINKING  WATER   ON   GREAT  LAKES  VESSELS.  85 

On  most  of  the  passenger  vessels  having  the  ultra  violet  ray  and 
steam  ejector  apparatus  for  disinfecting  lake  water,  all  the  water 
on  the  ship  except  that  used  for  wasliing  decks,  flushing  toilets,  and 
in  the  boiler  and  engine  rooms  is  treated,  the  operating  companies 
preferring  to  incur  this  expense  rather  than  have  to  post  warning 
signs  in  all  washrooms,  staterooms,  and  on  decks  over  taps  at  wliich 
untreated  water  would  otherwise  be  available.  The  few  large  passen- 
ger vessels  on  which  stills  have  been  installed,  have  the  dual  water 
systems  aboard,  owing  to  the  expense  of  supplying  distilled 
water  for  other  than  drinking  purposes  and  consequently  in  the 
washrooms,  staterooms,  and  kitchens  untreated  lake  water  is  avail- 
able, although  over  the  taps  warning  signs  are  posted. 

Separate  seacocks  and  pumps  are  provided  on  most  of  the  passen- 
ger vessels  for  taking  on  and  delivering  the  lake  water  to  be  treated 
aboard  to  raw  water  storage  tanks.  From  these  tanks  the  water  is 
pumped  to  or  through  the  treatment  apparatus  and  as  discharged 
from  same  is  piped  to  the  sterilized  water  storage  tank  or  tanks 
either  under  gravity  pressure  or  the  direct  pressure  from  the  pump. 
It  is  then  pumped  to  the  distibuting  system  throughout  the  ship  at  a 
pressure  di  from  30  to  40  pounds  per  square  inch.  On  several  large 
passenger  vessels,  no  storage  for  sterilized  water  is  provided  at  all, 
the  water  being  pumped  through  the  sterilizer  to  the  distributing 
system  direct.  As  the  new  regulations  do  not  permit  the  existence 
of  by-passes,  the  owners  of  these  ships  are  now  arranging  for  future 
installations  of  reserve  tanks.  The  sterilized  water  storage  tanks 
on  most  passenger  vessels  are  located  in  the  hold  of  the  ship.  On  a 
few  of  these  vessels  the  sterilized  water  storage  tank, is  formed  by  a 
bulkhead  across  the  ship,  the  hull  serving  as  part  of  the  tank.  This 
is  a  very  bad  practice,  as  the  vessel  might  strike  an  obstruction  in  a 
channel  and  open  a  seam  in  the  hull  of  the  ship  allowing  contamina- 
tion of  the  sterilized  water  by  sewage  polluted  water.  On  one  ves- 
sel operating  out  of  Chicago,  a  sewer  line  was  found  to  pass  through 
the  drinldng  water  storage  tank. 

By-passes  around  all  or  part  of  the  water  treatment  apparatus 
were  found  installed  on  every  passenger  vessel  on  the  Great  Lakes 
which  the  writer  has  inspected  to  date.  Cross  connections  between 
the  treated  and  untreated  water  systems  aboard  were  also  found 
on  many  ships,  the  two  systems  being  separated  only  by  hand-oper- 
ated valves.  In  three  specific  instances  the  valves  in  by-passes  were 
found  open  while  the  water-treatment  apparatus  was  in  operation. 
These  by-passes  and  cross  connections  are  of  course  potentially 
dangerous  and  under  the  new  regulations  are  prohibited. 

In  the  ultra-violet  ray  process  for  sterilization,  the  lake  water 
must  first  be  filtered  to  remove  any  turbidity,  prior  to  passing 
throi^gh  the  sterilizer.    This  is  because  these  rays  will  not  penetrate 
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any  solid  material,  except  fuzed  quartz  and  ice,  and  therefore  bac- 
teria in  the  water  passing  through  the  sterilizer  might  be  protected 
by  the  shadows  caused  by  tiny  particles  in  suspension.     Pressure 
filters  are  used  on  all  the  boats  for  this   preliminary  treatment. 
Fortunately,  the  waters  of  the  Great  Lakes  are  not  often  very  turbid. 
The  efficiency  of  the  mercury  vapor  lamp,  used  in  this  process, 
for  emitting  ultra-violet  rays  of  sufficient  intensity  to  sterilize  the 
water  at  the  rate  it  is  passed  around  the  lamp,  depends  on  the  volt- 
age across  this  lamp.    In  order  that  no  water  may  pass  through  the 
sterilizer  before  the  voltage  across  the  lamp  has  reached  the  range 
of  its  maximum  efficiency,  a  solenoid-operated  valve  is  placed  in  the 
water  line  to  the  sterilizer,  which  is  sui)posed  to  automatically  close 
when  the  lamp  is  not  lighted  and  not  to  open  again  until  the  voltage 
across  the  lamp  has  reached  at  least  135  volts.     In  checking  the 
operation  of  these  solen9id  valves,  the  writer  found  several  of  them 
o])ening  at  much  lower  voltages,  and  adjustments  were  made  accord- 
ingly.   AMiere  such  conditions  existed,  of  course,  there  was  danger  of 
water  passing  to  the  storage  tanks  l)efore  lieing  effectively  sterilized. 
All  the  ultra-violet  ray  sterilizers  on  the  lake  boats,  which  the  writer 
has  insj^ected,  were  of  the  pressure  type,  most  of  them  operating  on 
220  volts  direct  current.    Special  motor-generator  units  are  necessary 
for  these  sterilizers  in  order  to  insure  a  uniform  voltage.     It  is  of 
great  importance  that  the  voltage  across  the  lamp  be  maintained  at 
about  280  volts,  or  else  the  efficiency  of  the  lamp  in  emitting  ultra- 
violet rays  will  be  reduced.    In  the  original  installation  of  this  type 
of  sterilizer,  as  approved  for  use  on  vessels,  automatic  lamp-tilting 
devices  were  installed  with  each  outfit,  but  experience  in  the  use  of 
this  automatic  mechanism  has  justified  its  abandonment  in  favor  of 
a  hand  lamp-tilting  arrangement.    The  sudden  closing  of  the  auto- 
matic lamp  tilter  caused  the  mercury  to  flow  quickly  into  the  bowl 
of  the  lamp,  Avhere  the  impact  was  often  too  great  a  strain  for  the 
quartz  to  stand,  and  as  a  result  breaking  and  loss  of  vacuum  in  lamps 
were  not  an  infrequent  occurrence. 

Thermostatically  controlled  valves  opened  and  closed  by  hydraulic 
jjressure,  regulate  the  operation  of  the  steam  ejector  process  of  dis- 
infecting water  by  heat  treatment.  l>y  moans  of  this  control,  no 
water  is  supposed  to  discharge  to  the  sterilized  water  storage  tanks, 
until  it  has  first  been  heated  to  a  temperature  of  212°-220°  F.  and 
retiiined  within  that  range  of  temperature  for  approximately  three 
minutes,  in  one  of  the  ])assenger  boats,  last  season,  a  coil  in  tlie 
cooling  tank  leaked  and  permitted  contamination  of  the  disinfected 
wtiter  by  water  from  the  lakes.  No  arnnigement  for  checking  the 
operation  of  the  valves  at  the  rated  tcmi)eratures  was  provided  with 
any  of  these  apparatuses,  and  subst^ipient  tests  of  same  on  five  vessels 
showed  that  all  such  valves  were  out  of  adjustment. 
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In  discussing  the  above  features  relative  to  the  conditions  and 
practices  in  operation,  under  which  water  is  supplied  for  drinking 
and  culinary  purposes  aboard  vessels  plying  on  the  Great  Lakes, 


TYPHOIO  FEUER  CASES  HQSPIT^UIEO 
AT   US.  MARINE HOSP/Tf\L%    iN 
QREHT   L/IHES    D/STRICT 


l9lS 


7975" 


/p/r 


/9/6 


J9/$ 


1920 


Fig.  6. 


it  is  not  the  intention  of  the  writer  to  convey  the  impression  that 
the  water  treatment  apparatuses  are  not  sufficient,  when  properly 
operated,  but  the  writer  wishes  to  emphasize  the  fact  that  careful 
and  intelligent  operation  of  the  same  has  not  been  practiced,  in  many 
cases  in  the  past,  especially  on  those  vessels  which  were  not  under 
the  supervision  of  health  authorities. 
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The  foUowinp^  table  showing  the  conformity  to  the  Treasury  De- 
partment bacteriological  standard — for  water  used  for  drinking  and 
culinary  purposes  on  vehicles  operating  in  interstate  traffic — by 
samples  of  water  taken  from  aboard  passenger  vessels  calling  at 
Detroit  during  the  navigation  season  of  1920,  was  compiled  from 
data  kindly  supplied  by  Mr.  W.  F.  Walker,  deputy  commissioner, 
Detroit  Department  of  Health: 


Source  or  treatment. 


Conformity  to  Treasury  Department  standard. 


Sam- 
ples. 


Count 
37"  C. 


Per 
cent. 


Sam- 
ples. 


B.  Coli 
per  100 


Per 
cent. 


Sam- 
ples. 


Both. 


Per 
cent. 


R.U.  v.... 

St.  Ej.2 

stm  3 

City  water  < . 


189 

107 

.5 

12 


177 
53 
3 
12 


93.4 
49.5 
60.0 
100.0 


154 

86 

4 

10 


122 

35 

4 

8 


79.3 
40.7 
100.0 
80.0 


154 

84 
3 
10 


110 

34 

2 

8 


71.4 
40.5 
66.7 
80.0 


*  14  vessels,  filtration  and  ultra  violet  ray  sterilization. 

*  5  vessels,  heat  treatment  by  steam  ejector. 
5 1  vessel,  distillatif)n. 

*  1  vessel,  city  of  Detroit  water  supply. 

Even  though  the  supervision  and  control  over  the  conditions  under 
which  drinking  water  is  .supplied  on  lake  vessels  has  been  limited  in 
the  four  years  since  the  regulations  requiring  the  treating  of  lake 
water  aboard  became  effective,  and  although  it  is  known  that  in  many 
instances  these  apparatuses  were  carelessly  operated  and  in  others 
not  operated  at  all,  nevertheless,  there  has  been  a  decided  drop  in 
the  number  of  typhoid  fever  cases  among  Great  Lakes  seamen  hos- 
pitalized at  United  States  marine  hospitals  in  these  years,  as  is  shown 
in  the  following  table  and  the  accompanying  chart: 


Typhoid 

fever  among  seamen 

reported 

bv 

marine  hospitals. 

State. 

1918 

1919 

1920 

1915 

1916 

1917 

Total. 

City. 

1 

i 

8 
1 

1 
Q 

c3 

i 

.a 

1 
Q 

O 

i 

1 
ft 

Ashtabula 

Ohio 

1 

1 
1 
1 

10 
4 

13 
14 

1 
1 

1 

1 

4 
4 
1 

47 
27 
26 
56 
3 

Ashland    

Wisconsin 

1 

Bay  Citv 

Michigan 

Buffalo.' 

New  York 

Ohio 

12 
10 

6 
12 

1 

12 
4 

1 
8 

2 

1 

6 
4 
4 
10 

2 
3 

5 
2 
2 

3 

Cleveland 

Chicago 

imnois    

Detroit 

Michigan 

12 

2 

Duluth 

Minnesota 

2 

Eric 

Pennsylvania 

Green  Bay 

Wisconsin 

Michigan 

1 
2 
10 

2 
4 
5 
2 

"i' 
I 

3 

1 

6 
16 
31 

2 

Manilowix; 

...  .do 

6 
10 

2 
5 

I'ort  Huron 

Michigan 

Sandusky 

Ohio 

Saginaw 

Michigan 

do 

4 
1 

7 
3 

9 

1 

6 
3 

3 
2 

2 

30 
9 

Wisconsin 

Toledo 

Ohio 

Total 

00 

- 

70 

1 

49 

~6" 

39 

2 

24 

' 

20 

262 

II 
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It  is  undoubtedly  true  that  the  excellent  work  of  such  bodies  as 
the  Lake  Carrier's  Association  welfare  committee  and  the  general 
publicity  given  to  the  danger  in  connection  with  the  drinking  of 
untreated  lake  water  on  vessels  had  their  influence  in  the  reduction 
of  these  cases  of  typhoid  fever  among  seamen,  but  at  the  same  time, 
following,  as  it  did,  promptly  after  the  installation  of  treatment 
apparatus  on  .65.2  per  cent  of  all  the  American  vessels  plying  on 
these  lakes,  the  influence  and  effectiveness  of  the  Federal  regulations 
in  this  reduction  is  plainly  apparent. 

Prior  to  1917,  when  the  Federal  laws  were  enacted,  regulating  the 
use  of  drinking  water  supplied  passengers  and  crews  on  Great  Lakes 
vessels,  the  number  of  typhoid  fever  cases  among  seamen  hospitalized 
at  United  States  marine  hospitals  in  the  lake  district  increased  year 
by  year,  more  or  less  in  accordance  with  the  development  of  the 
merchant  marine.  In  1875  there  were  27  cases  so  hospitalized,  with 
5  deaths.  The  number  of  cases  increased  gradually  year  by  year, 
until  in  1890,  119  cases,  with  8  deaths  were  reported  during  that  year. 
For  the  decade,  1890-1900,  inclusive,  there  was  an  average  of  102 
cases,  with  9  deaths  among  Great  Lakes  seamen.  In  the  next  five 
years,  1901-1905,  the  average  was  156  cases  and  11  deaths.  The  years 
1903  and  1904,  respectively,  were  especijilly  heavy  typhoid  years,  185 
cases  with  17  deaths  and  174  cases  with  11  deaths  being  reported  for 
these  respectiA^e  yeare. 

In  1913  and  1914  the  epidemics  on  the  steamships  Rochester^  Iluron^ 
and  Gopher  occurred,  and  during  these  years  the  peak  in  the  typhoid 
fever  curve  was  probably  reached,  although  the  complete  returns 
have  not  been  tabulated. 

Since  1917  the  drop  in  the  typhoid  fever  rate  has  been'very  marked, 
as  is  shown  in  the  accompanying  graph.  It  is  not  improbable  that 
the  large  number  of  typhoid  inoculations  given  seamen  who  served 
in  the  Army  or  Navy  during  the  war  contributed  to  this  reduction 
in  cases;  in  fact,  the  rise  in  the  curve  for  the  period  1919-20  is  quite 
significant  that  there  was  some  such  influencing  factor  affecting  this 
disease  during  the  two  previous  years. 

However,  it  is  yqvj  significant  and  encouraging  to  note  that  in 
1920  there  were  fewer  cases  of  typhoid  fever  among  seamen  received 
at  United  States  marine  hospitals  in  the  Great  Lakes  district  than 
there  were  in  1875,  while  the  shipping  on  these  inland  waters  was 
in  its  inf  anc3^ 

The  Chicago  and  Milwaukee  curves  shown  for  the  21  years,  1900  to 
1920,  inclusive,  are  interesting  as  illustrating  the  wide  and  abrupt 
fluctuations  in  the  typhoid-fever  cases  reported  during  the  years 
1900  to  1916,  and  the  reduction  in  cases  since  water  treatment  ap- 
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paratuses  were  installed  on  vessels.     The  rise  in  the  curve  represent- 
ing the  1920  typhoid- fever  cases  is  also  significant. 

Of  the  132  cases  of  typhoid  fever  reported  from  members  of  the 
crew  of  102  different  vessels,  by  the  United  States  marine  hospitals 
in  the  Great  Lakes  district,  since  the  opening  of  the  1917  navigation 
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season,  information  is  available  relative  to  the   treatment  of  the 
drinking-water  supply  on  vessels  from  among  whose  crews  112  of 
these  cases  are  registered.     The  following  table  gives  the  number  of  j 
lyphoid-fever  cases  reported  during  these  years  and  the  source  or  J 
treatment  of  the  Avater  supply  used  aboard  the  vessels : 
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Type  of  vessel  and  treatment. 

1917 

1918 

1919 

1920 

Total. 

Freight: 

Still 

25 
2 

8 
2 

1 
1 

24 
2 

1 
2 

9 

13 
2 

1 

71 

Lake                           

6 

Pass  Alger: 

R.  U.  V 

2 
1 

12 

Still                   

5 

1 

1 



2 

Car  ferry: 

Still 

2 

1 

2 

4 

3 

1 
1 

4 

United  States  Government: ' 

1 

2 

2 

3 

2 
0 

2 

Unknown ...        . .        

5 

0 

1 

20 

Total 

40 

30 

24 

20 

132 

'  United  States  Government  vessels,  water  either  obtained  ashore  or  taken  direct  from  lakes. 

In  the  year  1917  two  cases  of  typhoid  fever  Avere  reported  from  the 
same  vessel,  in  three  instances — twice  from  freighters  and  once  from 
a  passenger  vessel — all  having  treatment  apparatus  aboard  for 
sterilizing  drinking  water.  Since  that  year,  there  has  been  a  repeti- 
tion of  cases  among  seamen  on  no  freight  or  passenger  vessels  on 
which  the  water  was  treated  aboard.  In  1918  a  car  ferry  having  a 
still  aboard  for  distilling  drinking  water  had  two  cases  of  typhoid 
fever  from  among  members  of  its  crew,  while  in  1919  a  Xav;\^  vessel 
and  a  privately  owned  dredge  had  two  cases  each  among  their  re- 
spective crews.  No  repeated  cases  were  reported  in  1920.  In  con- 
trast to  this  record  of  the  last  three  years,  that  of  1915  is  cited,  when 
two  freighters,  a  tug  and  a  car  ferry,  had  two  cases  of  typhoid 
fever  each  among  members  of  their  respective  crews,  while  one  Xavy 
vessel  had  four  such  cases. 

In  the  four  years,  1917  to  1920,  inclusive,  eight  fl"eighters,  four 
passenger  vessels,  and  two  car  ferries,  having  treatment  apparatus 
aboard  for  drinking  water,  had  two  cases  of  typhoid  fever  each 
among  members  of  their  crews.  Two  cases  have  also  been  reported 
during  these  four  years  from  a  passenger  vessel  using  city  water  for 
drinking  purposes,  as  well  as  the  Xavy  vessel  and  dredge  mentioned 
above. 

In  order  to  appreciate  the  relative  importance  of  typhoid  fever 
among  seamen  in  connection  with  the  public  health,  it  is  necessary 
to  know  something  of  the  number  of  seamen  employed  on  the  Great 
Lakes  and  also  the  number  of  passengers  traveling  on  lake  vessels. 
It  must  always  be  borne  in  mind,  in  referring  to  the  records  of 
typhoid  fever  among  seamen  as  reported  by  marine  hospitals,  that 
many  of  the  seamen  with  families  living  in  the  Great  Lakes  district 
do  not  go  to  these  hospitals  for  treatment. 
80772°— 22 7 
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The  average  size  crew  on  the  lake  bulk  freighters  is  about  30  men, 
on  the  car  ferries,  including  "blockers,"'  from  -40  to  50  men,  and  on 
the  barges  from  8  to  10  men.  The  turnover  in  labor  among  Great 
Lakes  seamen  in  a  season  is  about  20  per  cent  Using  these  figures 
as  a  basis,  there  are  about  18,000  seamen  employed  on  the  lakes  each 
season  in  freight  traffic.  The  average  navigating  season  on  these 
lakes  is  from  March  15  to  December,  or  240  days. 

The  seamen  employed  on  American  passenger  vessels  plying  the 
Great  Lakes  in  a  season,  assuming  a  20  per  cent  turnover  in  labor, 
is  estimated  at  5.000.  The  navigation  season  for  passenger  service  is 
quite  variable,  depending  on  the  season  and  the  traffic  catered  to. 
Some  few  vessels  of  this  class  operate  all  year  round,  others  at 
regular  seasons  from  May  15  to  November  15,  while  those  vessels 
in  excursion  service  run  during  the  two  or  three  summer  months 
only. 

In  1920  the  number  of  passages  taken  on  the  large  vessels  of  the 
Great  Lakes  was  about  13,870,000.  It  is  believed  that  16,000,000 
would  be  a  conservative  estimate  if  the  passages  taken  on  all  ferry 
and  excursion  vessels  were  added  to  this  figure.  About  9,500,000 
one-way  passages  taken  on  ferries  across  the  river  at  Detroit  are 
included  in  the  1920  figures  given  above,  on  which  vessels  no  water 
was  supplied  for  drinking,  and  which  of  course  should  not  be  con- 
sidered in  connection  with  the  control  of  water  supplies  on  ships. 

Of  the  4.370,000  passages  known  to  have  been  taken  on  Great 
Lakes  vessels  last  season,  2,450,000. were  on  ships  supplied  with  water 
treated  aboard  for  drinking  and  cooking  purposes,  while  1,920,000 
were  on  vessels  for  which  this  water  supply  was  obtained  ashore. 

On  April  15,  1921,  regulations  relative  to  water  furnished  for 
drinking  and  culinary  purposes  on  vessels  operating  in  interstate 
traffic  or  between  foreign  ports  on  or  adjacent  to  the  frontiers  of  the 
United  States  and  adjacent  ports  in  the  LTnited  States  became  etfec- 
tive.  These  regulations  are  quite  similar  to  those  effective  for  Great 
Lakes  shipping  in  1917,  but  certificates  of  inspection  are  required 
for  the  water  system  aboard  vessels  as  well  as  for  the  sources  of 
supply  ashore.  Favorable  certificates  of  inspection  will  not  be  issued 
for  a  vessel  unless  all  by-passes  around  water  treatment  apparatus 
and  cross  connections  between  the  drinking  water  supply  system  and 
any  other  water  system  on  the  ship  are  removed.  A  physical  break 
in  the  line,  made  by  removing  a  short  section  of  pipe  and  plugging 
the  two  ends,  is  being  insisted  on  in  the  Great  Lakes  district  for 
elimination  of  by-jniss  and  cross-connection  ])iping  (m  ships.  It  is 
being  recommended  that  the  pipes  in  the  engine  room  and  through- 
out tlie  shi])  tliiough  wliicli  the  drinking  water  is  supplied  be  painted 
white  to  distinguish  them  from  all  other  piping;  and  also  that  the 


DRINKING   WATER   ON   GREAT  LAKES   VESSELS. 


93 


section  removed  from  the  by-pass  line  be  painted  red  and  mounted 
on  the  wall  or  on  a  special  panel  against  a  white  background,  so  that 
it  will  be  conveniently  available  for  use  in  emergencies,  but  always 
a ,  reminder  that  its  use  is  dangerous.  Emergency  measures  for 
sterilizing  all  water  used  for  drinking  purposes  while  the  by-passes 
are  in  operation  during  emergencies  must  be  taken  and  a  full  report 
of  the  use  of  tlie  by-pass  and  precautionary  measures  must  be  re- 
ported to  the  headquarters  of  the  Great  Lakes  sanitary  district.  A 
record  must  be  kept  in  the  ship's  log  as  to  the  time  and  location  in 
the  lakes  at  which  the  drinking  water  supply  tanks  were  filled.  Lead 
piping  in  the  drinking  water  distributing  sj^stem  is  forbidden  be- 
cause of  the  number  of  ships  on  which  distilled  water  is  provided. 
Water  other  than  that  certified  for  use  for  drinking  and  culinary 
purposes  is  not  permitted  in  the  galley. 

Where  drinking  water  is  supplied  vessels  from  a  source  ashore,  it 
is  being  required  that  a.  separate  hose  or  pails  be  used  for  delivering 
this  water  to  the  ship.  If  two  kinds  of  water,  one  from  the  harbor 
for  fire  purposes  and  the  other  city  water,  are  available  at  the  wharf 
at  which  the  vessel  docks,  it  is  being  insisted  on  that  the  hydrant, 
from  which  the  ship's  drinking  Avater  is  obtained,  be  painted  white 
and  properly  posted  with  a  sign.  A  recommendation  is  also  made 
that  the  other  hydrants  on  the  wharf  at  which  the  harbor  Avater  may 
be  obtained  be  painted  red,  as  a  precautionary  measure  against  their 
use  for  supplying  drinking  water. 

The  Canadian  authorities  have  adopted  practically  in  their  entirety 
the  United  States  regulations,  effective  in  1918,  relative  to  drinking 
water  on  vessels  operating  on  the  Great  Lakes  and  inland  waters  be- 
tween Canadian  ports  and  ports  in  the  United  States.  The  following 
table  of  Canadian  vessels  was  compiled  from  the  1920  directory  of 
the  Great  Lakes  Ship  Master's  Association  and  includes  vessels  oper- 
ating on  the  St.  Lawrence  River  and  canals,  as  well  as  on  the  Great 
Lakes : 


Type  of  vessel. 

300  gross 
tonnage 
or  under. 

Over 
300  gross 
tonnage. 

Total. 

Passenger 

62 
11 

38 

71 

121 

80 

10 

133 

Freight 

132 

Barges 

118 

Carf  erries 

10 

Total 

111 

282 

Z^Z 

For  exercising  supervision  and  control  over  the  water  supply  on 
Great  Lakes  vessels  this  season,  the  Great  Lakes  sanitary  district 
has  enlisted  the  cooperation  of  the  shipping  interests  and  the  local 
health   authorities.     At  Chicago   where   the   headquarters   for   this 
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district  are  located  at  United  States  Marine  Hospital  No,  5,  a  water 
laboratory  has  been  equipped,  and  an  inspector  takes  samples  of 
water  from  the  ships  at  dock  each  day.  By  arrangement  with  the 
city  health  departments  at  Buffalo,  Chicago,  Cleveland,  Detroit, 
and  Milwaukee,  samj)les  will  be  taken  from  the  passenger  vessels 
calling  at  these  ports,  on  two  or  three  days  each  week  by  a  sanitary 
inspector  and  analyzed  at  the  city  laboratories.  It  is  hoped  that 
similar  arrangements  can  be  made  for  Toledo,  Ohio,  and  Duluth, 
]\Iinn.  Weeldy  reports  of  the  results  of  these  analyses  will  be  mailed 
to  the  headquarters  of  the  Great  Lakes  sanitary  district  for  record 
and  each  month  the  shipping  companies  will  be  informed  of  the 
results  of  analyses  of  samples  of  water  taken  from  their  respective 
vessels.  In  this  way,  it  is  believed  that  a  willing  spirit  of  coopera- 
tion between  all  parties  concerned  in  the  interest  and  health  of 
the  traveling  public  will  be  developed. 


The  report  of  the  committee  on  certification  of  interstate  carrier 
Avaters  Avas  read  and  discussed,  and  approved  with  modifications  as 
follows : 


REPORT  OF  COMMITTEE  ON  CERTIFICATION  OF  INTER- 
STATE CARRIER  WATERS. 


In  the  light  of  experience  gained  in  the  administration  of  the  co- 
operative certification  policy  between  State  health  departments  and 
the  United  States  Public  Plealth  Service  during  the  past  two  years, 
in  which  period  various  related  matters  have  come  up  for  considera- 
tion, it  is  believed  advisable  that  certain  action  be  taken  to  clarify  the 
principles  of  this  policy  and  to  make  this  policy  more  effective.  It  is, 
therefore,  recommended : 

1.  If  a  water  suppl^^  has  been  found  unsafe  by  a  State  health  de- 
partment and  disapproved  to  the  city  and  improvements  recom- 
mended by  the  department  to  insure  the  safety  of  the  supply,  the  use 
of  such  water  supply  by  a  common  carrier  for  drinking  and  culinary 
purposes  in  interstate  traffic  should  be  prohibited. 

2.  Placards  stating  that  the  use  of  an  unsatisfactory  water  is  for- 
bidden should  specify  the  governmental  body  condemning  the  supply, 
either  the  State  health  department  alone,  or  in  cooperation  with  the 
United  States  Public  Health  Service  as  the  State  may  deem  advisable, 
and  should  be  posted  over  taps  at  stations  through  the  State  health 
department. 

3.  The  policy  concerning  certifi.cation  of  vessel  waters  and  vessel 
water  sj^stems  should  be  adopted. 

4.  The  methods  of  handling  water  from  the  supply  to  the  delivery 
to  the  consumer  on  common  carriers  in  interstate  traffic  should  be 
supervised  through  the  cooperation  of  the  State  health  departments 
and  the  United  States  Public  Health  Service. 

5.  A  committee  of  this  conference  should  be  appointed  to  consider 
various  matters  relating  to  this  policy  as  they  come  up  in  the  future. 


Afternoon  Session,  June  2,  1921. 

The  conference  reconvened  at  1.30  p.  m.,  Mr.  Wliittaker  presiding. 
A  nominating  committee  was  appointed  consisting  of  Mr.  Gage, 
chairman,  Mr.  Tisdale  and  Mr.  Pincus. 

Mr.  C.  A.  Emerson,  jr.,  submitted  the  following  report: 

95 


REPORT  OF  COMMITTEE  ON  MILK  SUPPLIES. 


Those  interested  in  the  milk  problem  of  to-day  frequently  inquire 
why  the  sanitary  engineering  profession  has  not  taken  a  more 
direct  part  in  the  solution  of  the  many  perplexities  of  an  engineer- 
ing nature  which  surround  the  production,  treatment  and  distribu- 
tion of  milk  and  milk  products.  Doubtless  no  other  problem  of  health 
and  convenience  presents  so  large  a  field  for  the  varied  activities 
of  the  engineering  profession. 

Those  already  devoting  their  attention  to  this  work  are  the  agri- 
culturist, the  veterinarian,  the  bacteriologist,  the  chemist,  the  struc- 
tural, mechanical,  and  refrigerating  engineer,  the  health  officer,  the 
physician,  the  nutritionist,  and  the  financier.  All  of  these  are  as- 
sisting in  the  solution  of  some  particular  phase  of  the  problem. 
Someone  should  correlate  the  facts  at  hand,  anticipate  the  needs  of 
the  future,  and  act  as  a  clearing  house  for  those  already  engaged 
in  the  milk  business — and  who  is  better  fitted  for  this  duty  than  the 
sanitar}^  engineer? 

Have  we  to-day  the  best  design  for  a  dairy  barn,  silo,  stable, 
stanchion,  milk  pail,  milk  can,  milking  machine,  milk  pipe,  milk 
bottle,  bottle  washer,  can  washer,  and  delivery  wagon?  Are  we 
properly  constructing,  screening,  ventilating  and  lighting  our  milk 
plants?  What  is  clean,  safe  milk?  AVhat  does  it  cost  and  what 
should  it  cost  to  produce,  transport,  pasteurize,  cool,  bottle  and 
deliver  a  quart  of  milk?  Many  of  these  questions  are  now  before 
us  unanswered.  The  committee  feels,  however,  that  our  present  con- 
sideration should  deal  with  fundamentals  upon  which  may  be  built 
a  future  stnicture  containing  more  detail. 

There  are  regidations  which  are  national  in  application,  others 
should  be  assumed  by  the  State,  and  others  are  of  a  purely  local 
nature.  The  regulations  of  none  are  well'  established  at  this  time. 
We  are  convinced  that  regulations  of  any  kind  must  begin  with 
present  conditions  and  build  a  progressive  policy,  keeping  in  mind 
the  finances  of  the  problem  as  well  as  the  quality  of  tlie  supply.  We 
are  dealing  with  a  food  which  is  almost  universal  in  use  and 
national  efforts  are  being  made  both  by  the  producer  and  the  dis- 
tributor to  materially  increase  milk  consumption. 

Regulations  necessary  to  care  for  general  market  conditions  may 
be  grouped  as  follows: 

First.  Mjlk  shall  have  food  value  to  be  useful. 

Second.  Milk  shall  be  safe  to  prevent  disease. 

Third.  Milk  shall  l)e  clean  to  observe  decency. 

Fourth.  Milk  shall  have  keeping  quality  to  be  satisfactory. 

Fifth.  Milk  shall  be  fair  in  price  to  assure  production  and  con- 
sumption. 
96 


REPORT  OF   COMMITTEE   ON   MILK   SUPPLIES.  97 

There  are  five  distinct  advancements  which  this  committee  wishes 
to  recognize : 

First.  The  accredited  herd  plan,  as  promoted  by  the  Bureau  of 
Animal  Industry,  United  States  Department  of  Agriculture,  and 
similar  bureaus  in  46  States.  By  this  plan  we  have  herds  known  to 
be  free  from  bovine  tuberculosis,  and  thus  a  raw  milk  is  obtained 
which  can  not  transmit  bovine  tuberculosis  to  the  consumer. 

Second.  Certified  milk,  when  it  is  the  product  of  dairies  operated 
in  accordance  with  the  "  Methods  and  standards  for  the  production 
and  distribution  of  certified  milk"  adopted  by  the  American  Asso- 
ciation of  Medical  Milk  Commissions.  A  few  boards  of  health,  cor- 
porations, and  individuals  are  now  certifying  milk.  Certified  milk 
should  conform  to  standards  which  are  uniform  throughout  the  Na- 
tion. The  term,  certified  milk,  should  be  limited  to  milk  which  has 
been  certified  by  a  medical-milk  commission  operating  in  accordance 
with  the  regulations  of  the  American  Association  of  Medical  Milk 
Commissions. 

Third.  Standard  methods  for  the  bacteriological  examination  of 
milk,  as  adopted  by  the  laboratory  section  of  the  American  Public 
Health  Association.  These  methods  have  been  sanctioned  by  com- 
mittees of  the  laboratory  section  of  the  American  Public  Health 
Association,  American  Dairy  Science  Association,  International  As- 
sociation of  Dairy  and  Milk  Inspectors,  and  members  of  committees 
from  the  Society  of  American  Bacteriologists  and  American  Asso- 
ciation of  Medical  Milk  Commissions.  The  use  of  these  methods  for 
the  bacteriological  examination  of  milk  gives  comparable  results,  and 
this  procedure  should  receive  universal  support  and  be  national  in 
character. 

Fourth.  Pasteurized  milk  is  defined  by  the  United  States  Depart- 
ment of  Agriculture,  in  Food  Inspection  Decision  No.  178,  as  "  milk 
that  has  been  subjected  to  a  temperature  not  lower  than  145° 
F.  for  not  less  than  30  minutes.  Unless  it  is  bottled  hot,  it  is 
promptly  cooled  to  50°  F.  or  lower." 

The  above  definition  was  approved  by  the  Association  of  American 
Dairy,  Food,  and  Drug  Officials  and  by  the  Association  of  Official 
Agricultural  Chemists. 

Practically  the  same  definition  of  pasteurized  milk  is  given  by  the 
committee  on  milk  supply  of  the  sanitarj?^  engineering  section,  Ameri- 
can Public  Health  Association,  which  says :  "  The  process  of  pas- 
teurizing milk  for  human  consumption  should  consist  of  subjecting 
the  milk  to  a  temperature  not  lower  than  145°  F.  for  not  less  than  30 
minutes." 

The  definition  of  pasteurized  milk  should  be  national  in  character 
as  far  as  heating  and  holding  is  concerned.     Cooling  affects  the 
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keeping  quality  rather  than  safety,  and  possibly  the  temperature  to 
which  milk  should  be  cooled  should  not  be  included  in  the  definition 
of  the  process  of  pasteurizing. 

Fifth.  At  the  present  time  various  terms  are  used  throughout  the 
country  to  designate  the  different  grades  or  kinds  of  milk  being  sold. 
Often  an  identical  grade  is  described  by  different  terms.  A  system 
of  grading  established  and  defined  by  the  State  or  Nation  would  do 
much  to  protect  the  consumer  against  fraud,  allow  the  consumer  to 
purchase  the  kind  of  milk  desired,  and  bring  about  a  financial 
stimulus  essential  to  the  production  of  clean  milk.  The  number  of 
grades  required  would  not  exceed  four  or  five  in  any  case. 

Your  committee  considers  it  the  duty  of  the  health  official  to  desig- 
nate the  quality  of  milk  a  dairy  farm  should  produce  and  permit  the 
dairy  interests,  as  far  as  possible,  to  select  the  methods  and  equipment 
necessary  to  attain  sucli  quality.  This  means  that  the  health  official 
will  confine  his  attention  to  such  methods  and  equipment  as  have  a 
direct  bearing  upon  the  production  of  a  milk  supply  free  from 
transmissible  disease.  The  dairy  interests  are  attempting  to  de- 
velop their  own  supervision  over  metliods  and  equipment  at  tlie  dairy 
farm  to  such  an  extent  that  interference  by  the  health  official  will 
be  unnecessary,  and  by  this  way  it  is  believed  that  considerable  fric- 
tion which  has  existed  will  eventually  be  overcome. 

Consideration  of  some  of  the  difficulties  in  regulating  the  food 
value  of  milk  is  worthy  of  the  attention  of  this  association. 

Market  conditions  now  require  a  milk  treatment  and  delivery 
expense  almost  equal  to  the  expense  of  production.  The  laws  of 
several  States  require  at  least  3.25  per  cent  fat  in  the  market  milk, 
and  a  few  have  permitted  the  sale  of  3  per  cent  milk  when  delivered 
by  the  producer.  The  agitation  for  a  low  butter  fat  content  has  been 
largely  promoted  by  the  producer,  because  he  has  found  it  feasible 
to  breed  herds  giving  milk  of  a  low  fat  content  at  probably  a  less 
expense  to  him.  But,  on  the  other  hand,  the  consiuner  desires,  and 
in  many  cases  demands,  a  milk  containing  at  least  3.5  per  cent  butter 
fat.  Why  then  should  not  tlie  milk  produced  be  nearer  to  that  which 
is  requii"ed  by  the  consumer.  The  State  law  in  many  cases  prohibits 
changing  the  fat  content  in  the  milk  after  delivery  from  the  daiiy 
farm.  This  is  not  a  vicious  practice.  If  standardization  is  legalized 
and  the  producer  encouraged  in  the  production  of  milk  containing 
at  least  3.5  per  cent  butter  fat,  it  is  the  belief  of  the  committee  that 
a  more  just  and  satisfactory  condition  will  be  brought  about. 


.  A  motion  was  made,  seconded  and  approved  to  adopt  the  above 
report. 
Mr.  II.  A.  Whittaker  presented  the  following  paper: 


THE  SUPERVISION  OF  MILK  PASTEURIZATION  IN 
MINNESOTA. 


The  State  board  of  health,  in  191 T,  authorized  an  investigation  of 
conditions  relating  to  pasteurized  milk  used  for  human  consumption 
throughout  the  State.  The  division  of  sanitation  was  selected  to 
undertake  the  major  part  of  this  investigation  because  it  was 
equipped  with  the  engineering  and  laboratory  facilities  necessary  for 
carrying  on  such  work.  At  that  time  there  were  about  50  pasteuri- 
zation plants  in  operation  in  the  State.  Milk  was  labeled  and  sold 
as  pasteurized  milk  in  all  but  seven  cities  with  a  population  of  5.000 
or  more,  and  in  these  cities  it  represented  from  50  to  90  per  cent  of 
the  entire  supply.  Investigations  were  made  at  32  plants,  and  in 
practically  every  instance  the  pasteurization  of  milk  as  carried  on 
at  that  time  had  little,  if  any,  value  from  a  health  point  of  view. 
Five  plants  were  found  labeling  their  product  "  pasteurized  milk " 
when  they  did  not  own  any  pasteurizing  apparatus. 

The  detailed  investigation  at  each  pasteurization  plant,  conducted 
during  this  survey,  included  a  study  of  the  building  in  which  the 
plant  was  housed;  the  plant  equipment,  involving  a  careful  exami- 
nation for  mechanical  defects;  and  the  efficiency  of  the  process  in 
accomplishing  satisfactory  pasteurization  of  the  milk  as  determined 
by  analytical  examinations  of  the  milk  before  pasteurization  and 
during  the  various  steps  in  the  process.  A  careful  study  was  also 
made  of  the  methods  of  operation  in  use  at  each  plant.  Information 
was  also  collected  relative  to  the  supervision  exercised  by  local 
authorities  in  the  various  communities  in  which  these  plants  were 
located. 

The  investigation  of  the  buildings  in  which  the  various  plants 
were  housed  revealed  the  fact  that  the  buildings  were  improperly 
planned  and  constructed  for  housing  pasteurizing  apparatus  and 
other  milk-plant  equipment.  Some  of  these  buildings  were  im- 
properly lighted  and  ventilated;  had  floors  and  walls  constructed 
of  material  or  in  such  a  manner  that  they  could  not  easily  be  cleaned ; 
had  unsafe  or  inadequate  water  supplies;  had  unsatisfactory  sew- 
age and  waste  disposal  facilities ;  lacked  toilet  and  lavatory  facilities, 
and  were  not  effectively  screened  against  flies. 

The  study  of  the  pasteurizing  apparatus  in  use  at  the  various 
plants  brought  out  the  fact  that  much  of  the  equipment  was  incor- 
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rectly  desig:ned  and  constructed  for  the  purpose  of  pasteurizing  milk 
for  human  consumption,  and  that  it  was  oftentimes  arranged  in  an 
insanitary  and  impractical  way.  Many  mechanical  defects  were 
found  in  the  apparatus  which  could  be  eliminated,  thereby  insuring 
a  safer  product  from  a  health  point  of  view.  These  defects  included 
mechanical  difficulties  in  heating  the  milk  to  a  proper  temperature, 
in  holding  it  at  the  required  temperature  for  a  sufficient  length  of 
time,  in  preventing  the  contamination  of  the  treated  or  partially 
treated  product  at  some  step  in  the  process  with  raw  milk,  partially 
treated  milk,  or  with  other  contamination  introduced  from  some 
external  source  during  the  treatment  or  to  the  finished  product. 

In  addition  to  the  unsatisfactory  conditions  avssociated  with  the 
housing  of  these  plants  and  their  equipment  it  was  found  that  many 
operators  did  not  understand  the  purpose  of  pasteurization,  the  prin- 
ciples involved  in  the  process,  or  the  methods  of  operating  and  caring 
for  pasteurizing  apparatus.  The  employees  at  the  plants  were  not 
given  a  medical  examination  to  determine  whether  they  were  chronic 
carriers  of  infectious  diseases. 

This  investigation  revealed  the  fact  that  the  control  of  pasteuri- 
zation, and  the  subsequent  handling  of  the  finished  product,  was 
almost  negligible  at  that  time;  the  State  had  no  law  or  regulation 
governing  pasteurization,  and  only  a  few  municipalities  had  local 
ordinances  which  gave  them  authority  over  the  distribution  of  this 
class  of  milk. 

To  summarize  briefly  the  results  of  these  investigations,  it  was 
found  that  the  pasteurization  of  milk  throughout  the  State,  as  con- 
ducted at  that  time,  meant  practically  nothing  from  a  health  point 
of  view.  It  was  practiced  largely  to  improve  the  keeping  quality 
of  the  milk  and  for  advertising  purposes.  This  condition  should 
not  be  charged  entirely  against  the  milk  dealers,  for  the  State  had 
not  then  laid  down  any  requirements  for  the  pasteurization  of  milk, 
and  only  a  few  municipalities  had  realized  the  importance  of  estab- 
lishing local  control.  The  continuation  of  this  condition  would 
eventually  have  resulted  in  the  loss  of  public  confidence  in  the  process 
as  a  health  measure  in  the  State. 

With  this  information  available,  the  State  board  of  health  de- 
cided that  if  the  process  of  pasteurizijtion  as  applied  to  milk  for 
human  consumption  was  to  have  any  value  as  a  safeguard  against 
disease,  some  method  of  control  must  be  adopted,  and  as  a  result 
the  following  steps  have  been  taken  to  improve  the  unsatisfactory 
conditions  which  were  found  to  exist. 

In  order  to  establish  a  uniform  requirement  for  the  pasteurization 
of  milk  throughout  the  State,  a  regulation  was  passed  by  the  State 
board  of  health  defining  pasteurization  and  requiring  the  approval 
of  plans  and  specifications  on  all  new  installations,  or  changes  in 
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existing  installations,  of  pasteurizing  apparatus.  General  require- 
ments governing  the  construction  and  operation  of  pasteurization 
plants  were  outlined,  which  established  a  uniform  basis  for  the  en- 
forcement of  this  regulation. 

The  fact  that  the  plant  owners  and  operators  did  not  always  under- 
stand the  purpose  of  pasteurization  as  a  protection  against  disease, 
the  principles  involved  in  the  process,  or  the  methods  of  operation 
and  care  of  their  pasteurizing  apparatus,  demonstrated  the  need  for 
establishing  some  course  of  training  for  educating  these  people. 
Arrangements  were  made  with  the  division  of  dairy  husbandly  of 
the  department  of  agriculture,  University  of  Minnesota,  to  give  a 
course  for  training  plant  operators,  in  cooperation  with  the  State 
board  of  health. 

To  further  the  establishment  of  local  control  of  pasteurized  milk 
and  its  subsequent  handling  in  municipalities  in  the  State,  a  pro- 
posed milk  ordinance  was  drafted  and  approved  by  all  departments 
of  the  State  government  interested  in  the  local  control  of  milk 
supplies.  This  ordinance  is  adaptable  to  cities  in  the  State  not  in 
Class  I,  which  would  include  all  cities  except  Mimieapolis,  St.  Paul, 
and  Duluth.  The  requirements  of  this  ordinance  governing  pasteuri- 
zation conform  with  the  regulations  of  the  State  board  of  health. 

As  a  result  of  these  efforts  to  establish  supeixision  of  pasteuriza- 
tion in  the  State,  pasteurization  plants  have  been  investigated  and 
recommendations  made  for  correcting  defects  in  construction  and 
operation  in  all  plants  where  it  was  found  to  be  necessary.  These 
recommendations  have  been  carried  out  in  all  plants  under  the 
jurisdiction  of  the  State  board  of  health,  or  the  plants  have  been 
requested  to  discontinue  labeling  their  products  "  pasteurized  milk." 
Follow-up  investigations  are  being  made  at  irregular  intervals  to 
determine  whether  the  plants  are  being  operated  in  a  satisfactory 
manner  and  to  assist  the  authorities  where  local  control  has  been 
established.  '    . 

Plans  of  new  pasteurization  plants  are  being  examined  and  ap- 
proved in  accordance  with  the  detail  procedure  established  for  carry- 
ing out  the  regulations  of  the  State  Board  of  Health. 

Provision  has  been  made  for  the  medical  examination  of  employees 
who  are  engaged  in  the  pasteurization  or  bottling  of  milk,  or  in  the 
cleaning  or  sterilizing  of  milk  apparatus  and  utensils  at  the  plant, 
in  an  effort  to  locate  chronic  carriers  of  infectious  diseases.  This 
work  is  done  under  the  direction  of  the  division  of  preventable  dis- 
eases of  the  State  board  of  health. 

Short  courses  for  pasteurization  plant  owners  and  operators  have 
been  given  at  the  University  of  Minnesota  for  the  past  two  years. 
These  courses  have  consisted  of  lectures,  demonstrations,  and  visits 
to  pasteurization  plants,  including  briefly  the  study  of  the  process 
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of  pasteurization  as  a  health  measure,  the  important  essentials  in  the 
construction  and  operation  of  pasteurizing  apparatus,  and  general 
practical  milk  plant  problems.  These  courses  have  been  well  attended 
and  have  resulted  in  an  apparent  improvement  in  the  personnel  of 
pasteurization  plants  throughout  the  State. 

A  campaign  has  been  carried  on  to  encourage  municipalities  to 
pass  the  proposed  milk  ordinance  approved  by  the  various  State  de- 
partments, wliich  establishes  local  control  of  the  milk  supplies  under 
State  supervision.  Talks  and  illustrated  lectures  before  interested 
organizations,  and  city  and  village  councils,  have  proved  a  very  ef- 
fective way  of  accomplishing  results.  The  results  of  this  work  may 
be  understood  when  it  is  appreciated  that  onl}^  two  cities  in  the  State, 
exclusive  of  cities  in  class  I,  had  effective  local  supervision  when  this 
work  began,  while  at  the  present  time  the  proposed  ordinance  has 
been  passed  and  is  in  force  in  50  per  cent  of  the  cities  in  the  State 
with  a  population  of  5,000  or  over  (27  over  5,000  population). 

The  success  which  has  been  obtained  in  Minnesota  in  the  improve- 
ment of  the  pasteurization  of  milk  from  a  health  point  of  view  may 
be  attributed  to  a  number  of  reasons,  the  most  important  of  which 
are:  (1)  The  initial  survey  which  provided  information  concerning 
the  existing  status  of  pasteurization  in  Minnesota,  and  formed  an 
intelligent  basis  for  action,  (2)  the  carefully  worked-out  plan  for 
correcting  the  unsatisfactory  conditions  which  were  found,  and  (3) 
the  cooperation  which  was  received  from  all  parties  concerned,  in- 
cluding municipal  officials,  local  organizations  interested  in  this  prob- 
lem, and  the  milk  dealers. 


Mr.  J.  Frederick  Jackson  spoke  as  follows: 


STATE  CONTROL  OF  STREAM  POLLUTION  AND  SEWAGE 
DISPOSAL  IN  CONNECTICUT. 


State  control  in  Connecticut  emanates  from  that  authority  which 
is  vested  in  a  special  commission  or  some  executive  department  by 
legislative  act  and  which  it  may  exercise  within  certain  limitations, 
and  the  restraint  or  pollution  which  proceeds  from  judicial  action 
in  response  to  claim  of  invasion  of  the  rights  of  the  individual  citizen 
under  common  law  statutes.  Control  of  the  latter  class,  Connecticut 
has  exercised  since  about  the  middle  of  the  nineteenth  century.  Her 
statutes  have  gone  farther  than  the  legislation  of  most  States,  and 
decisions  of  her  courts  have  served  as  precedents  for  other  States 
when  considering  questions  of  stream  pollution. 

Control  by  special  legislation  has  been  in  force  in  Connecticut  only 
since  1915,  when  the  present  statutes  were  enacted.  These  placed 
the  administration  with  the  State  department  of  health  and  author- 
ized it  to  investigate  pollution  of  streams,  sewerage  systems,  and 
sewage  and  refuse  disposal  works,  and  require  for  the  latter  efficient 
operation  or  order  their  alteration  or  replacement,  if  deemed  neces- 
sary for  the  protection  of  public  health.  They  also  required  the  ap- 
proval of  the  department  for  all  plans  for  new  sewerage  systems 
and  disposal  works  before  construction.  Action  by  the  department 
was  limited  to  pollution  which  was  prejudicial  to  public  health.  In 
1917,  a  later  act  created  an  industrial  wastes  board  to  cooperate 
with  the  department  of  health  in  studying  the  pollution  by  factory 
waste. 

The  area  of  the  State  is  about  5,000  square  miles  and  drainage 
basins  of  the  three  largest  rivers — the  Housatonic,  Connecticut,  and 
Thames — constitute  about  78  per  cent  of  this  area.  Lakes,  swamps, 
and  salt  marsh  cover  about  154  square  miles. 

Of  the  168  towns,  61  are  partially  or  wholly  sewered  and  19  towns 
treat  their  sewage.  The  method  of  treatment  varies,  but  intermittent 
sand  filtration  is  most  common. 

In  investigations  of  stream  pollution,  we  must  consider  surface 
and  underground  waters;  intra  and  inter  state,  navigable  and  non- 
navigable  rivers ;  streams  used  as  a  source  of  potable  supply ;  streams 
dedicated  to  fishing  or  industrial  use.  In  Connecticut  we  must  also 
consider  the  estuaries  and  waters  of  Long  Island  Sound. 
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Former  investi^'ations  include  a  survey  several  years  ago  of  most 
of  the  potable  water  supplies  of  the  State  by  Profs.  Williston  and 
Smith  and  a  survey  by  the  old  State  board  of  health  in  1914,  by  special 
direction  of  the  general  assembly,  of  most  of  the  important  streams 
of  the  State.  Conditions  shown  by  this  last  survey  were  instrumental 
in  securing  the  passage  of  the  acts  of  1915. 

Prior  to  the  organization  of  the  present  department  of  health  in 
1917,  there  was  practically  no  supervision  over  sewerage  works. 
Since  that  time  with  a  limited  personnel  and  appropriation,  our 
efforts  have  been  confined  to  obtaining  a  correct  list  of  the  sewerage 
systems  and  sewage-disposal  works  existing  in  the  State  and  to  edu- 
cating those  responsible,  in  some  methodical  schedule  of  operation 
and  maintenance.  Since  the  organization  of  the  State  department 
and  of  the  passage  of  the  acts  of  1915,  47  approvals  have  been 
granted  for  sewerage  works. 

The  whole  question  of  State  control,  as  we  view  it  in  Connecticut, 
means  a  campaign  in  educating  the  people  in  the  benefits  and  de- 
sirability of  properly  designed  sewerage  systems  and  efficiently  oper- 
ated sewage-disposal  works.  To  convince  people,  who  for  years 
have  been  using  the  nearest  water  course  as  the  natural  method  of 
disposing  of  their  wastes,  of  the  necessity  of  treating  their  sewage 
before  discharge  is  a  long  and  often  discouraging  task  and  calls 
for  tlie  exercise  of  great  patience,  diplomacy,  and  persistency. 

The  improvement  in  the  six  years  that  this  work  has  been  under 
Avay,  though  much  still  remains  to  be  accomplished,  is  distinctly 
encouraging.  There  has,  as  yet,  been  no  test  case  of  the  authority 
granted  to  the  department  under  the  statutes.  There  is  a  whole- 
some respect  as  a  result  of  the  decisions  rendered  against  the  cities 
of  Waterl)ury,  Xew  Britain,  and  Danbury  under  the  common  law 
which  leads  most  of  the  municipalities,  who  are  violators,  to  adopt 
a  receptive  attitude,  and  makes  them  willing  to  at  least  listen  to  sug- 
gestions toward  removing  their  pollution  from  the  streams. 

For  over  10  years  there  has  been  a  very  strong  public  sentiment  in 
the  State  against  the  continuance  of  the  present  pollution  and  it 
showed  itself  very  strongly  in  1915  when  the  present  statutes  were 
enacted.  This  year  it  was  particularly  strong  and  an  act  to  elimi- 
nate all  stream  pollution  by  industrial  wastes  before  1926  was  pro- 
posed. This  bill  was  supported  largely  by  the  sliellfish  and  finny  fish 
industries  who  have  seen  the  oyster  industry  in  the  harbors  along 
the  coast  and  Long  Island  Sound  and  the  shad  and  salmon  fishing 
in  the  Thames.  Connecticut.  ITonsatonic,  and  other  streams  disappear. 

While  control  of  stream  polhition  is  under  two  bodies — the  Depart- 
ment of  Health  and  Industrial  Wastes  Board — actually  they  function 
as  one.  The  method  of  operation  is  as  follows:  All  complaints  are 
investigated  by  the  commissioner  of  health  who  acts  as  chairman 
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of  the  joint  board.  If  investigation  shows  pollution  is  caused  by  in- 
dustrial wastes  and  is  sufficiently  important,  then  the  problem  is 
referred  to  the  Industrial  Wastes  Board  for  complete  investigation 
and  report.  The  Industrial  Wastes  Board  has  no  authority  to  issue 
orders  to  stop  pollution,  and  action  by  the  department  of  health,  as 
has  been  stated  before,  is  limited  to  pollution  prejudicial  to  public 
health. 

The  work  of  the  industrial  wastes  board  has  been  confined  to  an 
intensive  study  of  the  Naugatuck  and  Hockanum  Rivers,  silk-mill 
wastes  at  South  Manchester,  iron  wastes  at  Xew  Britain,  and  wastes 
from  wood  distillation  at  East  Canaan,  together  with  preliminary 
surveys  of  several  other  streams  in  the  State.  The  results  of  these 
investigations  were  quite  interesting.  Time  does  not  permit  us  to 
discuss  them  fully,  but  some  of  the  more  important  Avere :  Limits  of 
imj^urity;  effect  of  copper,  zinc,  and  iron  waste  on  bacteria;  failure 
of  criteria  of  dissolved  oxygen  and  dissolved  oxygen  demand  in 
presence  of  these  wastes ;  treatment  of  wastes  at  source  v.  treatment 
at  one  disposal  works;  limits  of  equalization  of  flow  from  storage 
reservoirs;  limits  of  theory  of  stream  flow  per  contributing  popu- 
lation. 

There  are  19  municipal  disposal  plants  in  the  State — 2  digestion 
(followed  by  sand  filtration),  4  Imhotf  tank  and  disinfection,  2  septic 
tanks,  1  sand  filtration  and  broad  irrigation,  and  the  other  10  some 
form  of  sand  filtration.  At  practically  all  of  these,  with  the  excep- 
tion of  tlie  three  mentioned  below,  operation  is  not  satisfactory. 
Of  the  municipalities  located  on  the  sound,  Greenwich  treats  its 
sewage  by  Imhoff  tanks ;  Stamford  has  a  plant  practically  complete 
for  treating  its  sewage  the  same  way;  Bridgeport;  is  installing  a 
screening  plant  to  take  care  of  the  sewage  from  the  west  side  of 
the  city  and  later  expects  to  install  another  screening  plant  to  take 
care  of  that  from  the  east  side;  New  Haven  disposes  of  its  sewage 
in  the  harbor  untreated,  but  is  considering  treating  it  by  the  Miles 
acid  process;  New  London,  with  the  great  volume  of  water  in  its 
harbor,  disf)Oses  from  submerged  outlets  800  feet  off  shore;  tlie 
remainder  of  the  small  towns,  such  as  ^Vestport  and  Norwalk,  v,  hich 
have  sewerage  systems,  dispose  of  their  sewage  untreated  either  into 
the  river  or  harbor. 

Of  the  inland  cities  on  the  larger  rivers,  Hartford  on  the  Connecti- 
cut, Willimantic  on  the  Willimantic,  Putnam  on  the  Quinnebaug, 
Torrington,  Thomaston,  Waterbury,  Naugatuck,  Ansonia  on  the 
Naugatuck,  and  New  Milford,  Birmingham,  Shelton,  and  Derby  on 
the  Housatonic,  discharge  their  sewage  untreated  into  the  streams. 
State  institutions,  where  they  are  not  connected  to  the  public  sewer 
sj^stem,  and  with  the  exception  of  the  State  Hospital  for  the  Insane 
at  Norwich  on  the  Thames  River,  and  the  State's  prison  at  Wethers- 
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Held  on  the  Connecticut,  all  Have  some  method  of  treatment  though 
in  the  majority  of  cases,  the  operation  has  been  so  neglected  that 
little  or  no  purification  is  effected.  At  the  36  shore  resorts  scat- 
tered along  the  edge  of  the  Sound  no  attempt  is  made  to  treat  the 
sewage,  except  at  Sound  Beach,  Woodinont,  and  Groton  Long  Point. 
Disj^osal  in  general  is  by  means  of  outside  privies  or  where  water- 
flush  toilets  are  installed,  leaching  cesspools,  or  septic  tanl«.  At  the 
65  camps  of  more  or  less  permanent  character  in  the  State,  with  the 
exception  of  one  or  two,  the  method  of  disposal  is  by  outside  privies. 

Connecticut  has  probably  three  of  the  oldest  and  most  successful 
intermittent  sand  filtration  plants  in  the  country,  those  at  Meriden, 
Bristol,  and  Danbury.  The  plant  at  Meriden  was  built  in  1892 
the  city  acquiring  about  145  acres  of  land  for  this  purpose.  It  con- 
sists of  11  acres  of  beds  for  treatment  of  dry-weather  flow  with  two 
additional  to  take  care  of  the  storm  water.  The  site  is  particularly 
favorable,  the  sand  deposit  being  over  30  feet  deep  and  ground  water 
level  16  feet  from  the  surface.  Average  volume  of  sewage  treated 
in  1920  was  3.9  million  gallons  and  operating  cost  $9.17  per  million 
gallons.  The  plant  in  Bristol  was  built  in  1895."  The  city  owns  83| 
acres  and  there  are  about  11  acres  of  built-up  beds.  They  are  treat- 
ing about  2  million  gallons  per  day  at  a  cost  of  about  $14  per  million 
gallons.  The  plant  in  Danbury  was  built  in  1897  and  consists  of 
10  acres  of  sand  beds  and  10  acres  of  broad  irrigation.  The  volume 
of  sewage  treated  is  about  3  million  gallons  per  day  and  cost  $5.61 
per  million  gallons. 

Meriden  and  Bristol  showed  unusual  foresight  in  providing  ample 
areas  of  land  and  are  insured  against  any  trouble  for  many  years 
to  come.  The  effluents  from  all  three  plants  are  good  and  per 
cent  removal  uniformly  high.  Bristol  had  some  trouble  from  clog- 
ging of  the  beds  which  they  attributed  to  iron  wastes,  but  which 
was  more  likely  due  to  overloading  and  to  practice  of  plowing  beds 
deeply  which  caused  the  overturned  surface  mat  to  form  an  im- 
permeable strata  about  12  to  16  inches  below  the  surface. 

The  experience  with  these  plants  is  very  dift'erent  from  that  at  New 
Britain  where  iron  pickling  liquors  have  so  affected  the  beds,  the 
area  of  which  was  admittedly  too  small  and  their  character  unsuitable 
so  as  almost  to  put  them  out  of  use,  and  at  South  Manchester  where, 
though  the  sand  was  satisfactory,  the  area  was  not  nearly  large 
enough,  and  wastes  from  silk  mills  have  completely  clogged  the  beds. 
At  New  Britain  the  dosage  was  about  143,000  gallons  per  acre  per 
day  and  South  Manchester  350,000  gallons. 

In  Connecticut  no  rivers  grossly  polluted  are  used  as  a  source  of 
water  supi)ly.  Present  statutes  give  suflicient  authority  to  the  de- 
partment to  protect  streams  used  as  a  source  of  water  supply  and 
control  of  these  is  tolerably  easy  where  minor  nuisances  occur.     We 
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have  no  cases  where  streams  used  for  disposal  become  entirely  dry 
at  certain  seasons  of  the  year,  though  in  many  of  them  the  flow  is 
greatly  diminished.  The  stream  pollution  with  which  we  are  con- 
cerned at  present  is  that  affecting  fishing,  boating,  bathing  and 
pasturing  of  cattle.  The  control  of  this  is  difficult  where  proof  of 
its  being  detrimental  to  public  health  is  required. 

The  need  of  some  change  in  the  limitation  of  bond  issues  by  the 
general  assembly  is  very  apparent  and  any  great  improvement  in 
many  of  the  towns  will  be  delayed  because  they  have  already  reached 
their  limit  of  bonded  indebtedness.  The  writer  had  occasion  in 
appearing  before  the  committee  on  finance  to  urge  that  in  consider- 
ing requests  by  towns  to  use  bonds,  sewerage  systems  should  be 
placed  in  the  same  class  as  lighting,  power,  and  water  companies, 
but  this  argument  did  not  seem  to  impress  the  committee  very  much. 

One  feature  of  our  work  that  is  interesting  is  the  greater  success 
in  getting  improvements  made  when  dealing  with  corporations  and 
individuals  than  when  dealing  with  municipalities.  In  general, 
there  appears  to  be  less  initiative  and  greater  tendency  to  delay 
improvements  on  the  part  of  the  municipalities.  They  are  rather 
content  to  let  things  rest  as  they  are,  conduct  no  research,  nor  make 
any  plans  for  future  development. 

That  the  common  law  gives  all  authority  necessary  to  control  the 
pollution  of  streams  is  shown  in  the  cases  of  Morgan  i\  Danbury, 
Piatt  Bros.  v.  Waterbury,  Nolan  v.  New  Britain.  It  places,  hoAvever, 
the  burden  of  proof  and  the  expense  of  court  procedure  upon  the 
individual  riparian  owner.  Control  by  the  State  is  at  present 
limited  to  pollution  which  can  be  shown  to  be  prejudicial  to  public 
health ;  though  in  case  of  water  and  ice  supplies,  considerable  latitude 
is  given  to  local  health  officers  and  the  State  department  of  health 
to  control  nuisances. 

As  we  see  it  in  Connecticut,  power  should  be  granted  the  State 
department  to  control  violations  against  public  welfare  as  well  as 
public  health.  A  system  of  reporting  similar  to  that  required  from 
public  utilities  should  be  put  in  force  and  authorities  should  be 
educated  to  the  fact  that  sewage  disposal  works  must  have  just  as 
careful  operation  and  supervision  as  water  works  or  other  public 
utilities.  Whether  efficient  supervision  can  be  maintained  by  cor- 
respondence is  doubtful.  On  the  other  hand,  to  exercise  a  close 
supervision  and  compel  efficient  operation  with  authority  as  at 
present  would  require  so  large  an  organization  and  expense  as  to 
be  prohibitive.  The  retention  of  designers  of  plants  as  consulting 
engineers  by  municipalities  would  be  desirable,  but  its  recommenda- 
tion by  a  State  department  is  likely  to  raise  suspicion  of  collusion. 
One  carefully  prepared  and  ably  prosecuted  case  of  violation  will 
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accomplish  more  than  any  amount  of  correspondence  and  inspection. 
Every  riparian  owner  should  be  supported  stron<;ly  when  iiis  prop- 
erty is  atl'ected  by  pollution,  and  if  this  is  done  their  interest  will  be 
stimulated  and  tlieir  support  for  constructiA'e  legislation  assured. 

There  have  been  two  contradictory  tendencies  evident  lately;  one 
toward  a  general  letting  down  of  restrictions  and  regulations  safe- 
guarding health,  coming  from  those  who  from  their  experience  with 
the  many  governmental  restrictions  during  the  war  now  resent  any 
attempt  to  control  either  their  corporate  or  individual  action;  the 
other  toward  continuing  and  in  some  cases  extending  the  supervision 
of  the  State  over  matters  of  this  kind. 

In  Rhode  Island  the  latter  manifested  itself  in  the  passage  of  a 
rather  drastic  act  concerning  the  pollution  of  rivers  by  industrial 
wastes,  the  nucleus  of  which  was  in  defining  pollution  as  that  which 
is  deleterious  to  fish  and  plant  life.  In  Connecticut  a  similar  bill  had 
very  strong  support,  but  is  was  so  strongly  opposed  by  manufac- 
turers and  municipalities  that  it  failed  in  committee.  The  com- 
mittee reported  that  they  were  unable  to  frame  any  bill  which  would 
be  fair  to  the  manufacturers,  the  municipalities,  and  the  State  at 
large. 

However,  it  is  easy  to  discern  a  definite  attitude  toward  stricter 
standards  for  effluent  sand  trade  wastes.  This  should  be  considered 
b}^  engineers  engaged  in  health  work  and  study  and  provision  made 
to  meet  it.  In  this  connection  we  might  to-day  very  well  ask  our- 
selves: (1)  Have  Ave  established  satisfactory  criteria  for  practical 
use,  or  have  we  been  misdirecting  our  efforts  in  setting  up  limits  and 
standards  difficult,  if  not  impossible,  of  application,  and  so  indefinite 
in  their  determinations  of  the  degree  of  pollution  as  to  be  practical^ 
useless  in  administering  State  control  over  stream  pollution? 

The  success  of  control  by  a  State  department  or  commission  de- 
pends on  personnel  and  appropriation,  natural  features  of  the  State, 
such  as  streams,  lakes,  etc.,  its  area,  character  of  its  industries,  whether 
it  is  a  recently  settled  State  or  one  which  has  been  settled  for  a  long 
time,  and  general  attitude  of  mind  of  its  citizens.  The  advisability 
of  setting  strict  standards  depends  largely  upon  the  value  of  the  in- 
(histries  affected,  and  Avhether  we  are  trying  to  protect  the  people 
against  inconvenience  from  nuisance,  or  safeguarding  public  health, 
whicli  nnist  be  protected  at  any  cost.  In  considering  pollution  we 
must  also  take  into  account  the  acccssibilit}'  of  the  stream  to  large 
centers  of  population  and  its  efFcct  upon  their  health  when  used  for 
camps  and  recreation  purposes. 

For  exami)le,  certain  portions  of  our  coast  particularly  suitable 
for  sanitariums  for  crippled  children  must  be  strictly  supervised. 
New  industries  should  be  forbidden  to  locate  on  streams  suitable  for 
camping  and  still  containing  fish  life.     Established  industries  on 
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such  streams  should  be  required  to  treat  their  wastes  so  that  they 
are  not  objectionable. 

Finally,  what  we  need  in  actual  practice  to-day  is  the  simplest 
and  least  costly  method  of  disposal  for  (1)  dwellings,  institutions, 
and  camps  not  accessible  to  sewerage  systems,  and  where  a  sufficiently 
large  body  of  water  for  dilution  is  available  or  where  the  soil  con- 
ditions are  satisfactory;  (2)  most  economical  method  of  disposal  for 
municipalities  with  existing  sewerage  systems,  convenient  to  large 
bodies  of  water;  (3)  most  economical  disposal  for  municipalities 
with  existing  sewerage  system,  located  on  small  bodies  of  water  or 
with  subsoil  not  suitable  for  disposal  on  land;  (4)  shore  resorts  with 
sewerage  systems;  (5)  shore  resorts  without  sewerage  sj^stems. 

In  this  study  each  city  and  each  locality  in  the  State  should  be 
considered  as  a  separate  problem.  Connecticut  has  its  own  particu- 
lar problems  and  their  treatment  and  solution  may  be  such  as  would 
not  be  advisable  in  other  sections  of  the  country. 


Mr.  H.  E.  Miller,  representing  Mr.  Ehlers,  presented  the  following 
report . 


PROGRESS  REPORT  OF  COMMITTEE  ON  SEWAGE  DIS- 
POSAL AND  STREAM  POLLUTION. 


INTRODUCTION. 


By  reason  of  the  lateness  of  replies  to  questionnaires  reaching  the 
chairman  of  your  committee  and  the  limited  time  in  which  to  study 
the  various  laws  and  regulations,  our  report  to  the  association  at  this 
time  must  be  confined  to  a  brief  summary  of  the  data  at  hand. 

RESUME. 

For  your  information  we  wish  first  to  call  your  attention  to  the 
questionnaire  form  prepared  by  your  committee  and  forwarded  to 
the  sanitary  engineer  of  each  State  through  Mr.  I.  W.  Mendelsohn, 
district  engineer,  United  States  Public  Health  Service,  Washington, 
D.  C,  and  corresponding  secretary  for  the  conference  of  State  Sani- 
tary Engineers. 

Considerable  study  was  given  to  the  preparation  of  a  question- 
naire with  the  object  of  securing  pertinent  information  on  the  pres- 
ent status  of  State  control  of  sewage  and  stream  pollution,  in  con- 
densed form,  and  still  provide  sufficient  evidence  for  a  comprehensive 
digest.  Copies  of  laws  and  regulations  were  also  requested,  princi- 
pally to  determine  what  State  agency  is  given  jurisdiction  with  or 
without  limitations  and  what  machinery  is  provided. 

Replies  to  the  questionnaire  were  received  from  the  following 
thirty-three  States:  Alabama,  Arizona,  California,  Connecticut, 
Delaware,  Florida,  Georgia,  Illinois,  Indiana.  Kansas,  Kentucky, 
Louisiana,  Marjdand,  Michigan,  Minnesota,  Mississippi,  Missouri, 
Montana,  New  Jersey,  New  Mexico,  North  Carolina,  North  Dakota, 
Ohio,  Oklahoma,  Pennsylvania,  Rhode  Island,  South  Carolina,  South 
Dakota,  Tennessee,  Texas,  Vermont,  Viiginia,  and  AVest  Virginia. 

A  resume  of  these  replies  indic^Ues  that : 

1.  The  following  .States  have  laws  or  some  fonn  of  State  board  of 
healtii  regulations  relating  to  sewerage  and  sewage  disposal: 

Laws :  California,  Connecticut,  Illinois,  Indiana,  Kansas,  Kentucky. 
Louisiana,  MaiTland,  Michigan,  Minnesota,  Mississippi,  Montana, 
New  Jersey,  New  Mexico,  North  Carolina,  Noitli  Dakota,  Ohio,  Okla- 
homa, Pennsyhania,  Rhode  Island,  Texas,  Vermont,  and  West  Vir- 
ginia. 
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No  laws :  Alabama,  Arizona,  Delaware,  Florida,  Georgia,  Missouri, 
South  Carolina,  South  Dakota.  Tennessee,  and  Virginia. 

2.  From  this  list  it  is  noted  that  23  out  of  the  33  States  listed  have 
laws  or  regTilations. 

3.  Practically  many  of  the  existing  laws  and  regulations  are  not 
entirely  satisfactory, 

4.  A  large  percentage  of  statutes  are  behind  prevailing  public 
opinion. 

5.  Twenty-one  States  of  the  23  that  have  laws  or  regulations  re- 
quire examination  of  plans  and  19  require  that  permits  be  issued 
before  construction  work  can  be  started  on  sewer  systems  or  disposal 
plants. 

6.  Specifications  of  the  engineering  division  of  eacli  State  listed, 
requiring  submission  of  plans,  are  noted  to  be  veiy  general  and  in- 
tended only  to  be  suggestive,  leaving  matters  largely  to  the  judgment 
of  designing  engineer^, 

7.  Practically  all  engineering  divisions  depend  on  engineers'  visits, 
inspections,  and  newspaper  reports  to  be  made  aware  of  new  projects. 

8.  Every  State  listed  uses  and  prefers  sanitary  engineers  operating 
from  one  central  office,  with  the  exception  of  Tennessee  and  Mary- 
land. 

9.  Engineering  divisions  of  the  States  listed  make  special  efforts 
to  stimulate  the  building  of  sewerage  systems  and  sewage  disposal 
plants  excepting  where  lack  of  pei*sonnel  prohibits. 

10.  The  following  list  of  States  from  those  replying  are  found  to 
be  empowered  to  order  improvements:  Alabama,  California,  Kansas, 
Kentuckj'',  Mandand,  Mississippi,  Montana,  New  Mexico,  North 
Carolina,  North  Dakota,  Oklahoma,  Ohio,  and  SoutH  Carolina. 

11.  Very  limited  work  has  been  undertaken  to  study  the  pollution 
of  streams. 

Among  those  recording  investigations  along  this  line  are  Cali- 
fornia. Connecticut.  Indiana,  Louisiana,  Michigan,  Missouri,  Minne- 
sota, Montana,  New  Jersey,  New  Mexico,  Ohio,  Pennsylvania,  and 
Rhode  Island. 

12.  Trade  wastes  are  shown  to  vary  in  the  different  States.  Prog- 
ress in  the  handling  of  troublesome  wastes  is  noted  to  be  retarded, 
largely  on  account  of  funds  and  personnel. 

13.  States  recording  treatment  of  typical  trade  wastes  are  as 
follows : 

(1)  Ohio. — Pickling  liquor  producing  sugar,  copperas  without  liquid 
wastes. 

(2)  Louisiana. — Sugar  factor}'  wastes,  dry  broad  irrigation. 

(3)  Illinois  and  Texas. — Being  conducted  on  corn  products  wastes, 
not  described. 
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(4)  Kansas. — Oil  refineries — waste  held  in  reservoir  and  discharged 
accordin":  to  flow  of  stream  to  give  maximum  dilution. 

(5)  "West  Virginia. — Tanneries  by  series  of  sedimentation  basins, 
inefficient  operation. 

(6)  Minnesota. — Dairy  wastes  by  settling  tanks. 

(7)  Connecticut. — Tannery  wastes  have  screening,  door-thickener, 
lagoon,  dosing  chamber,  and  sand  bed.  Just  installed;  good  results 
anticii)ated. 

(8)  California. — Fruit  and  vegetable  cannery  waste  by  settling  or 
fine  screening,  with  final  disposal  by  spreading  on  sandy  land. 

(9)  Virginia. — Tannery  wastes.  Refers  to  report  of  Hommon  on 
Luray  tannery  plant. 

14.  Xo  definite  policy  seems  to  be  adopted  by  any  State  regarding 
method  of  handling  or  disposal  of  troublesome  wastes,  although  de- 
cided progress  is  being  made  in  this  field  .of  controlling  stream 
pollution. 

15.  Your  committee  further  notes  that  where  adequate  laws  exist 
and  commensurate  machinery  is  supplied,  very  satisfactory  results 
are  exhibited. 

In  some  of  the  States  where  trade  wastes  are  a  considerable  prob- 
lem there  are  no  facilities  for  making  the  desirable  studies.  The 
United  States  Health  Service  could  render  a  valuable  service  if  it 
could  assist  these  States  in  solving  this  problem.  The  investigations 
that  have  been  under  way  by  the  United  States  Public  Health  Service 
have  been  of  great  value,  and  should  be  extended  in  scope. 


A  motion  was  made,  seconded,  and  adopted  to  accept  this  report 
as  a  progress  report. 

Mr.  Allen  spoke  on  "  Ratproofing  from  an  engineer's  point  of 
view." 

Mr.  E.  H.  Gage,  representing  Mr.  Merser,  submitted  the  follow- 
ing report : 
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Following  the  annual  meeting  in  Washington  last  year  a  com- 
mittee was  appointed  to  prepare  a  report  on  mosquito  control.  As 
a  first  step  the  committee  decided  to  secure  information  from  all 
the  States  b.y  means  of  a  questionnaire  covering  the  following  phases 
of  the  subject:  (1)  State  organization,  (2)  appropriations,  with 
amounts  expended  in  municipalities  and  in  rural  districts,  (3)  laws 
and  regulations,  (4)  morbidity  reports  and  (5)  remarks  concerning 
the  control  methods  which  have  proved  most  satisfactory. 

Replies  have  been  received  from  36  of  the  48  States  or  75  per  cent, 
which  is  a  very  gratifying  response. 

The  information  obtained  has  been  summarized  and  is  presented 
in  the  tables  which  follow,  with  explanatory  notes  where  necessary. 


TxVBLE  I. 


Control  work. 

Special 
laws  or 
regula- 
tions. 

Reporting  of  malaria. 

state. 

Yes  or 
No. 

Primary 
objects. 

To  State 
board. 

Time 
aUowed. 

Reliability. 

Approxi- 
mate 
per  cent. 

Alabama 

Yes 

No 

Malaria. . . 

Yes 

Yes 

Yes 

Yes 

Yes 

Week 

Mouth 

Week 

Doubtful.. 
Poor 

o- 

Yes 

Yes 

Yes 

No 

Malaria.... 
Malaria.... 
Mosquito.. 

Yes 

Yes 

Yes 

Poor 

Poor 

Poor 

Less  10. 

10 

Yes 

Delaware 

Yes 

Yes 

Yes 

Day....... 

6  hours 

Week 

Poor 

Poor 

Poor 

Florida 

Yes 

Yes 

No 

Malaria.... 
Malaria.... 

No 

No 

10 

Georgia 

Less  10. 

Idaho 

Illinois 

No 

N^o 

Yes 

Dfiv 

Poor 

Indiana 

No 

Yes '....". 

No 

Kentucky 

Yes 

Yes 

No 

Mosquito.- 
Malaria.--. 

No 

No 

Yes i  Day 

Yes 1          * 

Poor 

Poor 

30-50 

Louisiana 

* 

Maryland 

Yes 

No 

Day 

Michigan 

No..     .. 

Minnesota 

No 

No 

Yes 

No 

No 

Yes 

No 

Malaria.... 

Yes 

Yes 

Yes 

Month 

Week 

Fair 

Poor 

50-75 

Missouri 

Montana 

No 

New  Hampshire 

New  Jersey 

No 

Yes 

No 

No 

Yes.   ...     '.. 

Good 

Yes 

Yes 

Yes 

No 

Mosquito.. 
Mosquito.. 
Malaria.... 

Yes 

New  Mexico 

Yes Day 

No 

Poor 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

No ' 

No 

Yes 

2  days 

Good 

No        ... 

Yes 

No 

Yes 

Yes 

Yes 

* 

* 

Rhode  Island                           Vps            !   MrKnnitn 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Virginia 

West  Virginia 

Wisconsin 

Yes Malaria.... 

No          " 

Yes 

Month 

Poor 1 

1 

Yes 1  iiaiaria.... 

Yes Malaria.... 

Yes Malaria.... 

No 

No 

No 

No 

Yes 

1 

Just  start- 
ed.   . 
Yes 

Month 

Month 

Poor 

Poor 

No.. 

1 

i 

1 

*  Number  not  known. 
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From  the  above  tables  it  is  noted  that  mosquito  control  is  being 
done  in  18  of  the  36  States,  and  in  all  of  these  except  Connecticut, 
Kentucky,  New  Mexico,  Rhode  Island,  New  Jersey,  and  Pennsylvania 
the  primary  object  is  the  reduction  of  malaria.  In  four  of  the  States 
the  work  is  not  under  the  supervision  of  the  State  board  of  health 
but  is  being  carried  on  by  other  departments  as  follows : 

Connecticut :  By  the  State  agricultural  station. 

New  Jersey :  By  State  department  of  conservation  and  develop- 
ment. 

Khode  Island :  By  local  authorities  onh\ 

California :  By  the  university  agricultural  experimental  station. 

In  a  number  of  States,  Alabama,  Arkansas,  Georgia,  Louisiana, 
Mississippi,  North  Carolina,  South  Carolina,  Tennessee,  and  Vir- 
ginia, the  United  States  Public  Health  Service  and  International 
Health  Board,  or  both,  have  entered  into  cooperative  arrangements 
with  the  State  boards  and  have  furnished  funds  or  personnel.  Simi- 
lar arrangements  are  now  being  made  in  the  State  of  Missouri. 

LAWS   AND   REGULATIONS. 

Concerning  special  laws  and  regulations  pertaining  to  mosquito 
control  and  particularly  State  supervision  of  impounded  water, 
reclamation  of  wet  lands,  irrigation  projects,  and  stream  control,  re- 
jjlies  are  summarized  as  follows: 

Alabama. — Impounded  water:  Permit  must  be  granted  to  im- 
pound any  water.  The  law  provides  that  when  a  dam  is  to  be  built  a 
jurv  of  12  men  is  selected  to  fix  the  damages  to  the  land  and  to 
determine  whether  impounding  of  water  will  or  will  not  be  injurious 
to  the  public  health.  The  usual  procedure  is  for  the  jury  to  call  on 
the  county  board  of  health,  which  in  turn  calls  on  the  State  board 
to  send  an  engineer  for  the  purpose  of  making  an  investigation  and 
to  keep  in  touch  with  the  proceedings  until  the  jury  report  is  made 
and  confirmed  by  the  court.     So  far  the  law  has  been  ver^'  effective. 

The  State  highway  department  has  included  in  specifications  for 
State  aid  and  Federal  aid  roads  a  clause  requiring  the  contractor 
to  drain  or  fill  borrow  pits  which  otherwise  would  constitute 
mosquito  nuisances. 

Arkansas. — ^The  State  highway  department  has  special  regulations 
in  connection  with  drainage  along  improved  highways. 

i'alijornia. — Drainage  district:  An  act  approved  1915,  providing 
that  districts  having  populations  of  100  or  more  may  be  created  for 
the  abatement  of  mosquitoes.  TJ^nder  this  act  districts,  including  in- 
cori)orato(l  and  unincorporated  property  or  portions  of  both  where 
mosquito  control  is  desired,  authorizes  the  taxation  of  landowners  in 
that  district  to  the  extent  (if  necessary)  of  10  cents  on  $100.    The 
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funds  thus  collected  are  used  for  the  salary  of  an  expert  placed  in 
charge  of  the  work,  labor,  utensils,  and  permanent  control  measures. 

Connecticut. — An  act  approved  1917,  providing  that  director  of 
the  State  agricultural  experiment  station  may  make  rules  and  orders 
concerning  elimination  of  mosquitoes  and  mosquito  breeding  places, 
for  the  api^ointment  of  deputies  to  supervise  the  work.  This  act 
was  amended  in  1919  as  follows:  AMienever  any  swamp,  marsh,  or 
other  land  has  been  drained,  property  owners  shall  keep  same  in 
repair  and  free  from  obstructions  and  construct  or  repair  tide  gates 
or  otherwise  treat  such  areas  so  as  to  make  the  work  effective.  The 
cost  of  maintenance  or  treatment,  not  exceeding  $1  per  acre  per  year, 
shall  be  paid  by  the  State,  and  the  town,  city,  or  borough  within 
which  such  place  or  area  is  located  shall  reimburse  the  State  for 
three-fourths  of  the  amount  so  expended.  The  act  further  pro- 
vides for  the  appointment  of  one  or  more  deputies  to  supervise  the 
work,  that  the  expenses  for  the  supervision  and  inspection  shall  be 
included  in  computing  the  cost  of  the  work,  but  the  actual  cost  of 
making  preliminary  inspections  and  surveys  and  for  the  supervision 
and  inspection  of  the  construction  and  maintenance  by  the  said 
director  or  his  deputies  shall  be  borne  wholly  by  the  State  and  paid 
from  the  funds  appropriated  for  the  purpose.  It  is  also  provided 
that  any  person  obstructing  the  work  of  examining,  surveying,  or 
ditching  or  otherwise  treating  such  mosquito-breeding  areas,  or  ob- 
structing any  ditch,  canal,  or  drain,  or  the  natural  outlet  of  any 
marsh- forming,  mosquito-breeding  area  shall  be  fined  not  more  than 
$100  or  imprisoned  not  more  than  90  days  or  both. 

Florida. — The  State  road  department  has  a  regulation  relative  to 
drainage  and  borrow  pits  along  highAvays.  The  standard  railway 
sanitary  code  also  has  some  antimosquito  provisions.  In  addition, 
a  general  statute  has  provisions  concerning  the  sinking  of  wells  for 
drainage  jjurposes,  and  there  is  a  drainage  law  empowering  districts 
to  drain  large  areas  of  land. 

Mississippi. — Regulations  providing  that  it  shall  be  unlawful  to 
maintain  or  permit  in  any  of  the  counties  in  which  the  antimalaria 
work  is  being  done  by  the  State  board  of  health  or  cooperative 
agencies,  any  standing  or  flowing  water  in  which  mosquitoes  breed 
or  are  likely  to  breed  unless  such  collections  of  water  are  treated 
by  an  approved  method  so  as  to  effectively  prevent  such  breeding. 

South  Carolina. — Impounded  water:  Mosquito  breeding  in  im- 
pounded waters  can  be  declared  a  nuisance  and  dam  ordered  re- 
moved. (Note. — The  questionnaire  does  not  state  whether  this  law 
has  ever  been  enforced.) 

Virginia. — No  special  laws,  but  there  have  been  several  decisions 
by  the  courts  which  have  required  railway  companies  to  eliminate 
mosquito-breeding  places  along  the  rights  of  way  when  it  was  proved 
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that  the  company  was  responsible  for  the  creation  of  such  breeding 
phices,  either  by  diverting  the  creek  or  by  borrow  pits. 

In  the  opinion  of  the  committee  the  most  important  legislation 
needed  at  the  present  time,  esi^ecially  in  the  Southern  States,  is  with 
regard  to  State  supervision  or  impounded  waters  and  providing  that 
the  plans  and  specifications  of  such  projects  shall  be  approved  by 
the  State  boards  of  health  so  far  as  mosquito  breeding  is  concerned. 
Under  present  conditions,  except  in  the  few  States  which  have  been 
mentioned,  no  action,  except  in  an  advisory  way  can  be  taken  until 
after  the  area  is  flooded  and  then  only  when  it  is  proved  that  the 
public  health  is  seriously  affected. 

A  great  many  mosquito-breeding  places  are  caused  by  improper 
drainage  of  depressions  along  highways  and  railroad  rights  of  way. 
An  effort  should  be  made  to  persuade  all  State  highway  departments 
and  railway  companies  in  those  States  where  mosquito  control  is 
being  done,  to  adopt  and  enforce  specifications  regarding  the  proper 
placing  of  culverts  and  draining  of  borrow  pits  in  order  to  prevent 
the  creation  of  new  mosquito-breeding  places. 

REPORTING  MALARIA. 

All  except  seven  of  the  States  require  physicians  to  report  cases 
of  malaria,  but  it  is  practically  admitted  that  such  reports  are  far 
from  complete  and  not  indicative  of  the  true  prevalence  of  the  dis- 
ease. In  the  opinion  of  your  committee  it  will  be  many  years  before 
the  morbidity  statistics  will  be  trustworthy.  Mortality  statistics  are 
of  little  value  in  estimating  the  number  of  cases  in  a  given  district. 

As  shown  in  Table  I  only  one  of  the  States  estimates  that  the 
percentage  of  reported  cases  is  above  50,  three  between  25  and  50 
per  cent  and  the  others  less  than  10  per  cent.  This  brings  up  the 
question  as  to  what  method  is  best  suited  to  determine  the  amount 
of  malaria  in  any  State.  Eeplies  to  this  (question  wore  varied,  some 
stating  that  it  is  impossible,  with  perhaps  a  slight  balance  in  favor 
of  the  census  method.  Determination  by  spleen  examination  was 
not  mentioned,  nor  does  your  committee  feel  that  this  method  lends 
itself  readily  to  widespread  application.  A  complete  malaria  census 
carefully  taken,  is,  in  the  opinion  of  your  committee,  the  only  prac- 
tical method  which  will  give  results  anywhere  near  the  actual  truth. 
In  this  connection  it  may  be  stated  that  a  subcommittee  of  the 
National  Malaria  Committee  is  at  present  working  for  the  better- 
ment of  malaria  morbidity  statistics. 
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Ill 


Full-time 

Funds. 

State. 

personnel. 

State. 

Other  sources. 

State. 

Other 
sources. 

1919 

1920 

1921 

1919 

1920 

1921 

1 

2 
2 

4' 

2 

4 

$5,000.00 

$5,000.00 
5,000.00 

10, 000. 00 
4,142.00 

$15, 000. 00 
33,752.00 

$15, 000. 00 

Arkansas 

$29, 650. 00 

California 

2 
2 
2 

J15, 000. 00 

3,610.83 

(1) 

Connecticut..  .  . 

6, 199. 89 

Florida 

Georgia 

6, 124. 41 

71, 783. 57 

Kentucky 

1 

(^) 

Louisiana 

500.00 
5, 173. 00 

5,000.00 
2, 996. 00 
2, 000. 00 

14,820.27 
11,868.00 

Mississippi 

1 

1 

18,432.00 

New  Mexico 

North  Carolina 

1 
2 

? 

20, 000. 00 
10, 000. 00 

24,018.42 

Rhode  Island 

20,  000.  00 
15,000.00 

South  Carolina. .     . . 

2 
V) 
1 

30, 500. 00 

35, 000. 00 

Tennpsisee  , 

{') 

Texas 

3 

2 



6,000.00 

1,  500.  00 

265, 000. 00 

Virginia 

5,000.00 
265, 000. 00 

6, 250. 00 

New  Jersey 

2 

265, 000. 00 

1  No  information,  general  funds  used. 

2  No  data  available. 
'  Local  only. 

*  Work  under  supervision  of  L'nited  States  Public  Health  Service. 
6  No  funds  given. 

In  Table  II  the  personnel  from  "Other  sources"  in  the  majority 
of  instances  means  the  personnel  furnished  by  the  Federal  Govern- 
ment and  International  Health  Board,  and  funds  from  "  Other 
sources  "  come  either  from  local  communities  concerned  or  from  the 
International  Health  Board. 

As  to  the  source  of  funds,  eight  States  prefer  State  aid  to  local  com- 
munities in  addition  to  supervision.  Five  prefer  total  appropria- 
tion by  local  communities  with  supervision  from  State;  three  give 
this  second  place  and  one  places  it  third.  One  prefers  State  aid  for 
the  first  year,  the  community  to  assume  control,  under  State  supervi- 
sion, thereafter.  One  State  suggests  entire  State  control  of  larger 
problems.  Several  of  the  replies  are  of  particular  interest  and  are 
quoted  as  follows: 

Arkansas. — "  Of  necessity,  all  funds  for  the  actual  performance 
of  work  are  provided  by  the  community.  It  would  seem  more  proper 
and  equitable,  however,  to  have  joint  appropriations  from  the  Fed- 
eral, State,  and  local  governments  supplemented  by  voluntary 
agencies  when  available." 

Connecticut. — "  It  is  believed  that  in  any  work  of  this  kind  there 
should  be  some  provision  for  State  aid,  particularly  for  supervision 
and  preliminary  surveys,  in  order  to  see  that  it  is  carried  out 
properly." 

Georgia. — "It  is  believed  that  the  State,  where  possible,  should 
offer  aid  to  localities  to  carry  on  malaria  work  in  addition  to  super- 
vision, as  it  is  not  only  a  local  problem  but  a  State  problem ;  also  that 
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the  United  States  Government  should  offer  funds  to  different  States 
to  be  distributed  in  local  communities.  It  is  ver}-  important  to  the 
United  States  Government  in  case  of  war  to  have  its  fighting  forces 
fit  for  service." 

Missouri. — "  State  aid  in  addition  to  supervision  is  thought  to  be 
indispensable  to  get  the  communities  to  do  much,  if  any  of  the  mos- 
quito control  work  in  this  State,  since  the  value  of  the  work  is  so 
little  appreciated  generally." 

South  Carolina. — "State  aid  is  given  to  localities  in  addition  to 
the  supervision,  because  {a)  financial  condition  of  towns  prohibits 
work  and  {h)  appeal  is  made  on  the  basis  that  outside  money  will 
be  spent  if  town  puts  up  its  share.  We  can  not  appeal  to  people 
on  the  grounds  of  economic  loss,  as  money  is  too  tight." 

Tennessee. — "  The  division  of  engineering  of  the  State  board  of 
health  should  make  sur^•e3's  and  estimates  of  cost  of  malaria  control 
operations  and  should  appropriate  a  part  of  the  money  to  get  the 
work  started  and  carried  on  for  the  first  year  as  an  inducement  to 
the  localities  to  institute  control  measures.  After  the  area  has  been 
placed  under  control,  the  maintenance  costs  should  be  borne  by  the 
locality,  the  only  contribution  l)y  the  State  being  the  services  of  the 
engineering  cliA'ision  in  supervision." 

Texas. — "  Assistance  in  financing  malaria  control  operations  does 
not  lead  to  permanent  control  whether  the  funds  be  furnished  by 
State,  national,  or  other  sources.  All  campaigns  in  Texas  are  financed 
solely  by  the  communities  during  1921," 

Table  III. — Hhov'mij  ftfpr  of  connnuniti/  in  irhich  control  irork  has  been  done 
during  last  six  years,  and  division  of  funds  in   1920. 


Munici- 
palities. 

Rural 
commu- 
nities. 

Whole 
counties. 

Division  of  funds 

in  1920  (per  cent). 

State. 

Population. 

Rural. 

Over 
10,000. 

1-10. 

Special. 

21 
16 

0 

8 
5 
1 
3 

18 

22.5 
36.0 
»33.0 
14.0 
73.0 

77.5 
64.0 

9 
10 
4 
1 

167.0 
4.0 
18.0 

43.6 
0.0 

39.0 

2 

1 

3.3. 0 
100.0 

67.0 

4 

* 

4 

100.0 

7 
3 
9 
3 
2 
2J 
10 

41.0 

59.0 

1 

2 

100.0 

2 

Texas 

1 
2 

loao 

Virginia..                       

5 

loao 

1 1919  funds. 

Connecticut. — Used  39  per  cent  of  its  total  appropriation  in  gen- 
eral supervision  of  all  work. 


COMMITTEE  REPORT  ON   MOSQUITO   CONTROL.  119 

Texas. — Texas  reports  as  follows :  "  Funds  in  1920  were  spent  in 
general  education  and  publicity.  Control  measures  by  field  engineers 
were  carried  out  in  13  communities  ranging  in  population  from  400 
to  7,000,  and  none  in  rural  districts." 

It  appears  that  by  far  the  larger  portion  of  mosquito  and  malaria 
control  work  has  been  done  on  a  community  basis;  in  fact,  88  per 
cent  of  the  $211,525  available  in  10  of  the  States  in  1920  was  spent 
in  community  control,  and  9  States  prefer  community  control  as  a 
basis. 

Alabama. — "  We  confine  ourselves  to  community  work,  realizing 
that  malaria  control  is  entirely  an  economic  problem.  Better  rural 
conditions  will  come  naturally  as  the  land  is  cleared  and  drained  for 
cultivation." 

Missouri. — "  Education  along  these  lines  has  been  so  woefully  in- 
adequate in  the  past  that  an  intensive  and  extensive  educational  cam- 
paign must  be  carried  on  with  community  control  to  get  the  full 
value  of  the  work." 

Tennessee. — "  Community  control  is  the  only  feasible  method  in 
this  State  at  present,  and  probably  will  be  for  a  considerable  time  to 
come.  Very  few  county  health  departments  have  been  developed 
sufficiently  to  render  them  efficient  in  carrying  on  rural  control  as  a 
routine  practice.  For  the  present,  at  least,  the  best  results  will  be 
obtained  by  each  communit}^  with  the  cooperation  of  the  State  de- 
partment of  health." 

Texas. — "  No  one  method  will  insure  malaria  control.  While  at 
present  practically  all  control  measures  are  being  conducted  in  urban 
communities,  it  is  not  expected  that  a  continuation  of  this  policy 
exclusively  will  obtain  the  best  results.  Rural  control  will  consist, 
however,  of  drainage  and  fish  control  almost  exclusively,  due  to  the 
care  and  labor  required  in  oiling  operations.  Rural  activities  will 
have  to  come  from  spreading  of  urban  demonstrations  and  not  inde- 
pendent operations." 

Georgia. — "  It  is  believed  that  community  control  is  the  most  im- 
portant because  much  more  permanent  work  can  be  brought  about 
under  this  head." 

Several  States  in  favor  of  policies  other  than  community  control 
are: 

Connecticut. — "A  bill  was  introduced  into  the  present  session  of 
the  general  assembly  revising  (mosquito)  law  and  placing  the  entire 
matter  under  the  director,  the  expenses  to  be  borne  by  the  State. 
There  are  many  reasons  for  this.  To  begin  with,  the  present  law 
provides  for  local  initiative,  with  the  result  that  certain  towns  have 
ditched  all  of  their  salt  marsh  areas  while  the  adjoining  towns 
would  take  no  action.  As  the  salt  marsh  mosquitoes  migrate  for 
considerable  distances,  the  work  already  done  is  not  as  effective  as 
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it  should  be  if  all  of  these  towns  took  similar  action.  I  believe 
heartily  in  universal  education  along  these  lines,  because  no  matter 
how  well  the  larger  problems  will  be  solved,  there  will  always  be  the 
problems  of  the  rain-barrel  mosquito  on  private  premises.  Then, 
too.  the  sooner  the  people  become  educated  to  the  importance  of  such 
work  the  sooner  can  any  State  put  through  a  scheme  for  cleaning 
up  its  own  mosquito-breeding  territories." 

South  Carolina. — "  Education  decidedly  needed.  Believe  that  an 
extensive  educational  campaign  will  give  better  results  than  a  spo- 
radic control  work.  Many  laymen  and  some  doctors  are  still  skeptical 
as  to  the  mosquito  theory.  If  the  $25,000  available  now  were  spent 
on  advertising,  lectures,  fair  exhibits,  etc.,  I  believe  an  untold  amount 
of  good  will  be  obtained.  Campaigns  would  necessitate  an  experi- 
enced, able  advertising  manager.  Work  done  by  the  United  States 
Public  Health  Service,  Red  Cross,  etc.,  about  cantonments  has  been 
almost  entirely  abandoned  in  South  Carolina.  Where  done  or  kept 
up  at  all  it  is  within  city  limits  and  this  is  not  satisfactory  as  to 
mosquito  control." 

In  Virginia  community  control  demonstrations  have  been  made 
for  several  years  past  by  State  aid  under  the  general  supervision  of 
the  United  States  Public  Health  Service  and  it  has  been  increasingly 
apparent  that  the  plan  is  faulty  in  that  the  greater  problem  of  rural 
malaria  control  has  not  been  attacked.  Communities  do  not  always 
continue  work  in  j^ears  following  the  first  demonstration.  New  com- 
munities are  loath  to  take  up  the  work,  partly  from  lack  of  funds  and 
partly  through  lack  of  the  realization  of  the  need.  At  the  same  time 
it  must  be  remembered  that  the  control  measures  in  the  municipalities 
have  very  little  effect  on  the  incidence  of  malaria  in  the  rural  dis- 
tricts, nor  are  the  same  methods  always  applicable  to  both.  The  work 
already  done  in  rural  districts  is  entirely  different.  Past  work  has 
demonstrated  that  the  control  of  malaria  and  mosquitoes  in  urban 
communities  is  a  practical  operation  when  the  people  and  officials 
Avill  appropriate  the  necessary  funds.  In  our  opinion  the  next  line 
of  attack  is  in  the  rural  sections. 

One  county  has  been  selected  and  a  sanitary  demonstrator  who  has 
been  working  in  it  for  the  past  year  has  been  detailed  to  give  his 
entire  time  to  malaria  work  during  the  present  summer.  He  will 
carry  on  an  intensive  educational  campaign  and  visit  as  many 
homes  as  possible  to  instruct  the  people  as  to  what  they  should  do 
for  their  own  protection  and  also  to  secure  complete  records  as  to 
cases  of  malaria  and  how  much  lime  was  lost  and  to  make  follow-up 
visits  from  time  to  time  as  may  be  necessary.  In  this  particular 
instance,  the  demonstrator  is  personally  acquainted  with  and  trusted 
by  the  people.  Wo  thoroughly  undeistands  his  people  and  their  pecu- 
liarity, and  tries  to  show  them  how  to  solve  their  individual  mosquito 
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and  malaria  problems.  At  the  same  time  he  is  gathering  informa- 
tion which  will  be  of  much  value  in  reaching  a  satisfactory  solution 
of  the  rural  malaria  problem.  The  people  have  shown  such  a  re- 
markable interest  and  spirit  of  cooperation  in  this  new  line  of  work 
that  the  plan  will  be  extended  to  include  several  other  counties,  with 
a  sanitary  demonstrator  for  each,  and  all  under  a  medical  man 
appointed  by  the  State  board  to  give  his  full  time  to  malaria  study 
and  supervision. 

ORGANIZATION. 

The  answers  to  a  question  as  to  the  organization  best  suited  to 
handle  the  mosquito  and  malaria  problem  show  a  large  preference 
for  the  engineering  division  of  the  State  board  of  health.  Nine 
give  this  first  choice,  two  give  it  second,  and  two  give  it  third.  Three 
States  choose  the  county  and  rural  health  division. 

Arkansas. — "  Division  of  malaria  control  under  the  bureau  of 
sanitary  engineering,  with  doctor  trained  in  malaria  control  work 
as  director  with  a  chief  sanitary  engineer  in-  charge  of  all  work 
exclusive  of  medical  measures.  Where  there  is  a  local  health 
organization  malaria  control  should  be  linked  with  its  program." 

Connecticut. — "In  Connecticut  the  organization  of  antimosquito 
work  has  been  placed  in  charge  of  the  director  of  this  agricultural 
experiment  station,  though  the  details  of  the  work  are  in  a  large 
measu.re  supervised  by  this  de])artment,  particularly  in  an  advisory 
capacity.  As  regards  organization,  it  does  not  seem  to  me  so  very 
important  whether  such  work  is  organized  under  the  State  board  of 
health  or  some  other  agency  well  suited  to  carry  it  on,  the  members 
of  which  are  familiar  with  such  problems.  In  Connecticut  the  State 
board  of  health  has  acted  in  an  advisory  capacity  many  times,  but 
it  has  never  taken  hold  of  the  work  in  an  active  manner.  Many 
local  health  officers  have  done  excellent  work  in  their  towns,  par- 
ticularly on  the  smaller  problems  and  where  malarial  mosquitoes 
are  breeding.  Most  of  the  work  in  Connecticut  has  been  done 
through  community  control,  except  during  the  past  six  years,  when 
State  aid  has  been  available.  If  every  community  would  take  up  the 
problem  our  present  system  would  be  adequate  and  effective." 

Florida. — "All  malaria  control  activities  are  under  the  engineer- 
ing division,  with  a  chief  sanitary  engineer  having  general  super- 
vision." 

Georgia. — "  I  believe  that  malaria  activities  should  come  under  the 
engineering  division,  as  it  is  almost  wholly  a  question  of  drainage, 
followed  by  other  methods  which  involve  a  certain  amount  of  engi- 
neering supervision.  If  the  work  is  to  be  wholly  quinine  steriliza- 
tion, it  should  then  come  under  a  separate  division  of  the  State 
board  of  health,  with  a  doctor  in  charge.     After  the  work  has  been 
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conducted  by  the  State  board  of  health  or  other  ajrencies,  it  can  then 
be  left  to  the  local  health  officer  or  county  health  division  to  be  car- 
ried on,  the  State  board  of  health  acting  only  in  an  advisory 
capacity." 

Mississippi. — "It  is  my  personal  opinion  that  operations  for  the 
prevention  and  control  of  malaria  should  be  directed  as  a  part  of 
the  activities  of  the  bureau  of  sanitary  engrineerinor,  under  the  gen- 
eral supervision  of  the  State  sanitary  engineer.  By  this  means  all 
work  of  sanitation  requiring  engineering  services  may  be  coordi- 
nated and  given  its  relative  importance.  Where  work  of  malaria 
control  is  being  carried  out  as  a  part  of  the  county  health  unit  pro- 
gram, an  engineer  may  be  assigned  to  this  particular  county  at  the 
very  inception  of  the  work,  with  instructions  to  make  a  survey  and 
report,  including  an  estimate  of  cost  of  the  work  in  the  several  com- 
munities, towns  and  cities,  wherein  the  work  would  be  feasible,  and 
recommending  a  general  plan  of  procedure.  Copies  of  this  report 
should  be  submitted  to  the  State  sanitary  engineer  and  the  director 
of  the  county  unit.  This  report  should  state  not  only  in  what  com- 
munities the  work  would  be  impracticaJ,  but  with  this  data  in  hand 
the  director  would  be  in  a  position  to  state  clearly  to  the  board  of 
supervisors  and  other  interested  parties  just  what  the  malaria  phase 
of  the  work  would  consist  of  and  could  give  a  definite  cost.  In  this 
connection  the  engineer  should  work  under  the  direct  supervision 
of  the  director  of  the  health  unit,  subject,  of  course,  to  the  call 
of  the  State  sanitary  engineer  for  preliminary  surveys  and  reports 
at  times  when  this  special  work  would  not  conflict  with  the  duties 
already  begun  in  the  unit." 

Missouri. — "  Malaria  control  being  so  largely  an  engineering  ques- 
tion, and  the  doctors  of  this  State  being  so  generally  uninterested  in 
public-health  work  but  more  in  the  practice  of  medicine,  it  is  thought 
that  this  work  could  be  better  handled  by  the  engineering  division 
when  that  is  organized." 

South  CaroUna. — "As  part  of  an  engineering  section  under  chiei 
engineer,  because  work,  to  be  permanent,  is  essentially  one  of  drainage 
and  eradication  of  mosquitoes.  In  South  Carolina  malaria  control 
is  main  activity  for  an  engineering  section  and  funds  can  be  secured 
on  this  project,  whereas  water  and  sewage  control  can  not." 

Tei^vessec. — "The  work  of  malaria  or  mosquito  control,  being  a 
health  problem  of  more  than  local  interest,  should  unquestionably 
come  under  the  jurisdiction  of  the  State  board  of  health,  and  as 
it  is  largely  an  engineering  problem,  its  direct  supervision  should  be 
a  part  of  the  duties  of  the  divisi(m  of  engineering  of  that  board. 
The  cooperation  of  the  local  health  organization  should  be  sought,  in 
order  to  reduce  to  the  minimum  the  supervision  of  details  by  the 
State  engineer." 
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Texas. — "  Malaria  control  is  unquestionably  an  engineer's  problem 
in  the  heavily  infested  areas  of  this  State,  and  the  supervision  of  this 
■work  must  be  under  the  direction  of  one  acquainted  with  an  engineer's 
problems.  The  work  should  be  preferably  directed  by  an  engineer 
with  field  experience  in  order  that  the  situation  might  be  fully  ap- 
preciated and  the  most  efficient  results  obtained." 

METHODS, 

Elimination  of  the  mosquito  by  drainage  operations  is  the  method 
given  preference  in  12  States  and  in  1  place,  oiling  first. 

Connecticut. — "  Nearly  all  of  the  work  in  Connecticut  has  been  done 
by  ditching  swampy  areas  and  by  filling  depressions.  Some  oiling 
has  been  done,  but  this  is  only  a  temporary  expedient.  We  have  had 
some  experience  in  building  dikes  and  tide  gates,  these  being  inci- 
dental to  the  generat  problem,  especially  on  salt  marshes." 

CONTROL  METHODS. 

No  new  methods  were  brought  out  in  the  replies  to  the  question- 
naire. Those  used  in  the  various  States  have  for  the  most  part  been 
published  by  the  Public  Health  Service  or  in  the  reports  and  bulletins 
issued  by  the  various  State  boards. 

CONCLUSIONS. 

Your  committee  has  attempted  to  present  in  this  report  merely  a 
summary  concerning  the  progress  of  mosquito  control  and  opinions 
from  different  States  with  regard  to  organization,  expenditure  of 
funds,  and  legislation  with  the  hope  that  the  discussions  may  bring 
out  facts  which  will  be  helpful  to  the  members  of  the  association.  Ma- 
laria control  is  yet  in  its  infancy  and  much  remains  to  be  done  before 
conclusions  can  be  reached  as  to  the  best  policies  and  methods  ap- 
plicable to  the  country  as  a  whole  or  any  group  of  States  in  which 
conditions  are  similar.  One  fact,  however,  must  not  be  lost  sight  of, 
the  public  does  not  yet  appreciate  that  there  are  practical  methods 
by  which  mosquitoes  can  be  controlled  with  a  reasonable  expenditure 
of  funds.  Hence  publicity  and  education  should  be  carried  on  more 
vigorously  than  ever.  We  believe  that  Dr.  T.  H.  D.  Griffitts  has  the 
right  point  of  view  when  he  says : 

I  feel  that  I  have  done  my  best  clay's  work  in  malaria  prevention  after  having 
talked  to  public-school  teachers  and  students  of  the  essentials  of  the  cause  and 
prevention  of  malaria.  If  the  public  thinks — and  thinks  rightly — they  will  act 
rightly,  and  results  will  make  a  bold  showing  10  years  from  now. 


A  motion  was  made,  seconded,  and  approved  to  adopt  this  report, 
Mr.  Gage  presented  the  following  report: 

80772°— 22 9 


REPORT  OF  COMMITTEE  ON  SWIMMING  POOLS. 


For  the  past  tvro  years,  a  committee  of  the  sanitary  eno:ineerin2 
section  of  the  American  Public  Health  Association  has  been  enfrafred 
in  a  study  of  various  phases  relating  to  the  sanitation  of  swimming 
pools  and  other  bathing  places.  As  the  work  of  your  committee 
must  necessarily  cover  the  same  field  as  that  of  the  American  Public 
Health  Association  committee,  it  has  seemed  to  us  that  useless  dupli- 
cation of  effort  could  be  avoided  and  more  real  progress  made  by 
coordinating  work  of  these  two  committees,  and  this  coordination 
has  readily  been  accomplished  through  the  fact  that  all  members 
of  your  committee  are  also  members  of  the  American  Public  Health 
Association  committee. 

In  this  report,  we  wish  to  emphasize  certain  facts  obtained  by 
the  American  Public  Health  Association  committee,  to  briefly  review 
certain  rules  which  have  been  promulgated  for  the  regulation  of 
swimming  pools,  and  to  submit  for  criticism  and  suggestion  certain 
tentative  rules,  the  observance  of  which  we  believe  might  prevent 
undue  pollution  of  swimming-pool  waters. 

In  1920,  the  American  Public  Health  Association  committee  re- 
quested the  sanitary  engineers  of  the  A'arious  States  to  assist  in  the 
collection  of  statistics  of  swimming  pools  in  territory  under  their 
jurisdiction.  In  response  to  this  request,  information  regarding  506 
pools  was  obtained  from  11^  States.  Data  relating  to  42  pools  in  T 
other  States  was  ol)tained  from  outside  sources.  The  Public  ttealth 
authorities  of  30  of  the  48  States  were  unable  to  supply  the  com- 
mittee with  information  even  as  to  the  number  and  location  of  pools 
within  their  territory. 

It  seems  strangely  inconsistent  that  although  the  publicity  organs 
of  many  State  and  city  health  departments  have  from  time  to  time 
emphasized  the  hygienic  importance  of  bathing,  very  few  such  de- 
partments have  taken  the  pains  to  inform  themselves  as  to  the  sani- 
tary conditions,  or.  should  we  say.  lack  of  sanitary  conditions,  whicli 
prevail  at  their  various  public  bathing  places. 

It  is  generally  recognized  that  certain  diseases  may  be  transmitted 
through  contamination  of  swimming-pool  water.  To  properly  safe- 
guard against  the  carriage  of  infection  in  this  manner,  swimming 
pools  should  either  be  emptied  and  refilled  frequently  or  the  entire 
body  of  water  should  be  disinfected  at  regular  and  frequent  intervals. 
124 
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Refiltration  without  disinfection  can  not  usually  be  relied  upon  to 
completely  remove  bacterial  contamination. 

A  study  of  the  statistics  obtained  by  the  American  Public  Health 
Association  committee  for  548  pools  reveals  the  fact  that  in  about  one- 
third  of  these  pools  the  water  Avas  allowed  to  remain  three  days  or 
longer  without  any  attempt  at  disinfection.  At  7  pools,  where  no 
disinfectant  was  employed,  the  water  was  changed  only  once  or  twice 
a  year  and  at  6  others  the  water  remained  in  the  pool  two  months  or 
longer.  In  one  instance,  it  was  stated  that  the  water  was  never 
changed  or  disinfected  and  that  filters  for  clarifying  the  water  had 
not  been  provided.  Surely  these  are  conditions  well  worthy  of  con- 
sideration by  public  health  officials. 

The  various  factors  entering  into  the  problem  are  so  many  and 
so  varied  and  are  so  closely  interrelated  in  their  influence  upon  health 
and  sanitation,  that  their  full  significance  can  only  be  appreciated 
and  understood  by  a  trained  sanitary  engineer. 

For  financial  reasons,  it  is  impossible  for  the  usual  Y.  M.  C.  A., 
school  or  club  to  employ  trained  sanitarians  to  operate  their  swim- 
ming pools.  Judging  from  the  experience  of  the  members  of  your 
committee,  however,  the  managers  of  practically  all  such  pools  would 
be  only  too  glad  to  cooperate  with  some  central  authority,  such  as  the 
State  health  department,  in  order  to  improve  the  sanitary  conditions 
at  their  various  establishments. 

In  tAvo  States,  California  and  Florida,  sanitation  of  swimming 
pools  is  under  the  control  of  the  State  department  of  health  by 
statutory  provision.  The  State  departments  of  health  of  West  Vir- 
ginia and  Virginia  have  also  passed  regulations  for  the  control  of 
swimming  pools  under  statutes  authorizing  them  to  formulate  a  sani- 
tary code.  The  regulations  adopted  by  these  four  States  for  the 
sanitary  control  of  swimming  pools  are  similar  in  character  and 
embody  the  following  features: 

1.  The  bacterial  contamination  of  the  water  in  the  pool  must  be 
maintained  at  a  practicable  minimum. 

2.  The  water  in  the  pool  shall  at  all  times  of  use  be  sufficiently 
transparent  to  enable  a  person  standing  at  the  side  of  the  pool  to 
distinctly  see  the  bottom  at  a  depth  of  6  feet. 

3.  Facilities  must  be  provided  for  adequately  protecting  the  water 
against  sputum  contamination  by  bathers. 

4.  All  persons  known  or  suspected  of  being  afflicted  with  any  in- 
fectious diseases  must  be  excluded  from  the  pool. 

5.  Provision  must  be  made  to  insure  the  personal  cleanliness  of 
bathers  entering  the  pool. 

6.  Construction  of  the  pool  must  be  such  as  to  reduce  danger  of 
injury  from  falls  and  collisions  to  a  minimum. 
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7.  Every  reasonable  precaution  must  be  taken  to  prevent  drowning 
accidents. 

8.  Dressing  rooms,  toilet  rooms,  shower  baths,  and  other  places  to 
which  patrons  have  access  must  be  clean  and  well  ventilated  at  all 
times. 

9.  jBathing  suits  and  towels  furnished  by  the  pool  management 
must  be  clean  and  free  from  bacterial  contamination. 

10.  Kules  which  must  be  observed  by  patrons  for  the  maintenance 
of  a  safe  and  sanitarj^  pool  must  be  posted  in  conspicuous  places 
about  the  estal^lishment. 

Your  committee  feel  that  these  are  the  minimum  requirements  for 
the  maintenance  of  a  safe  and  sanitary  swimming  pool. 

In  the  California  regulations  the  ba<^terial  content  of  the  water  in 
a  swimming  pool  has  been  tentatively  limited  to  1.000  bacteria  per 
cubic  centimeter  determined  on  standard  agar  incubated  24  hours  at 
body  temperature,  and  the  presence  of  fermenting  bacteria  to  not 
more  than  one-half  of  the  1  cubic  centimeter  gas  test. 

In  the  Florida  regidations  a  limit  has  been  placed  on  the  number 
of  bathers  who  may  be  permitted  to  use  a  fill  and  draw  pool. 

In  each  of  these  States  it  is  required  that  careful  operation  records 
and  statistics  of  the  use  of  the  pool  be  kept  by  the  management  for 
the  benefit  of  the  State  health  officials. 

It  is  well  recognized  that  the  amount  of  dirt  and  dangerous  con- 
tamination introduced  into  any  swimming  pool  is  dependent  upon 
the  relation  between  the  volume  of  water,  the  number  of  bathers,  and 
the  frequency  with  which  the  water  is  eitlier  changed  or  purified  and 
disinfected.  It  has  occurred  to  us,  therefore,  that  the  reasonable 
cleanliness  and  freedom  from  contamination  of  the  water  in  any 
swimming  pool  might  be  assured  by  limiting  the  number  of  bathers 
permitted  to  use  that  pool  in  a  given  time. 

Some  years  ago  Gage  proposed  the  term  "  bathing  load  "  to  express 
the  relation  between  the  volume  of  a  pool  and  the  number  of  bathers 
using  it  during  any  stated  time.  More  recently  Fair  has  projwsed 
two  other  terms  to  indicate,  respectively,  the  relative  danger  of 
transmission  of  disease  and  the  probable  dirtiness  of  the  water  in 
different  pools.  One  of  these  terms,  "the  index  of  contamination."' 
expresses  the  relation  between  the  numl)er  of  bathers,  the  volume  of 
water  in  the  pool,  and  tlie  effective  measures  taken  to  remove  or 
destroy  bacterial  contamination.  The  other  term,  ""the  index  of 
stagnation,"  expresses  the  relation  between  the  number  of  bathers, 
the  volume  of  water,  and  the  measures  taken  to  remove  dirt  from 
the  water. 

For  the  purpose  of  determining  the  reasonable  usage  of  a  swim- 
ming pool,  the  committee  has  made  a  study  of  the  bathing  load,  index 
of  stagnation,  and  the  index  of  contamination  in  their  relation  to  the 
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chemical  and  bacterial  quality  of  the  water  in  a  number  of  pools 
where  all  factors  which  might  influence  pollution  and  contamination 
are  accurately  known. 

As  a  result  of  these  studies  we  offer  for  further  study  and  criticism 
the  following  rules  limiting  the  bathing  load  upon  swimming  pools : 

1.  The  total  number  of  bathers  using  a  swimming  pool  during  any  period  of 
time  shall  not  exceed  20  persons  for  each  thousand  gallons  of  clean  water 
added  to  the  pool  during  that  period.  The  term  clean  water  as  used  above 
may  be  interpreted  to  mean,  new,  clean  water  used  to  refill  the  pool,  new,  clean 
water  used  to  replace  loss  by  splashing  or  during  cleaning,  water  taken  from  the 
pool  and  returned  after  effective  filtration,  or  any  combination  of  such  waters. 

2.  The  total  number  of  bathers  pei-mitted  to  use  a  swimming  pool  during  any 
period  of  time  shall  not  exceed  seven  persons  for  each  thousand  gallons  of 
water  in  the  pool  unless  the  pool  shall  have  been  completely  disinfected  at  least 
once  during  that  period  by  means  approved  by  the  State  department  of  health. 

In  conclusion  your  committee  would  suggest  that  its  work  be  con- 
tinued another  year  and  that  the  coordination  of  this  work  with  that 
of  the  committee  on  bathing  places  of  the  sanitary  engineering  sec- 
tion of  the  American  Public  Health  Association  be  approved. 


A  motion  was  made,  seconded,  and  approved  to  adopt  this  report. 
Mr.  Theodore  Horton  submitted  the  following  report : 

CONSTITUTION   OF   THE   CONFERENCE   OF   STATE  SANITARY 

ENGINEERS. 

Abticle  I. 

This  conference  shall  be  called  the  Conference  of  State  Sanitary  Engineers. 

Aeticle  II. 

The  object  of  this  conference  is  to  coordinate  the  public  health  engineering 
activities  of  the  official  State  health  organizations  and  to  encourage  the  inter- 
change of  experiences  among  sanitary  engineers  in  official  administrative  posi- 
tions. 

Article  III. 

Membership  shall  consist  of  representatives  from  each  State  government  and 
from  the  United  States  Government.  The  representatives  of  each  State  gov- 
ernment may  include  the  chief  sanitary  engineer  of  the  State  health  depart- 
ment and  other  chief  sanitary  engineering  officials  having  cliarge  of  sanitary 
engineering  work  of  the  States.  The  representatives  of  the  United  States  Gov- 
ernment may  include  sanitary  engineers  of  the  United  States  Public  Health 
Service,  not  to  exceed  three  in  number,  engaged  upon  sanitary  engineering 
work.  Eligibility  shall  be  determined  by  the  executive  committee.  Any 
member  may  delegate  one  of  his  assistants  to  represent  him  at  any  con 
ference. 
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Abticle  IV. 

Each  Srate  shall  be  entitled  to  one  vote,  and  the  United  States  Public  Health 
Service  shall  be  entitled  to  one  vote.  A  majority  vote  shall  be  necessary  to 
decide  all  questions  which  come  before  the  conference. 

Aeticle  V. 

The  officers  shall  be  a  chairman,  vice  chairman,  secretary-treasurer,  and  cor- 
responding secretary. 

All  officers  shall  be  selected  by  ballot  biannually,  except  the  corresponding 
secretary,  which  position  shall  be  filled  by  the  Public  Health  Service  sanitary 
engineer  detailetl  at  the  bureau  in  Washington.  Officers  so  elected  shall  not 
take  office  until  the  expiration  of  the  conference  at  which  they  are  elected. 

Article  VI. 

The  chairman,  vice  chairman,  secretary -treasurer,  and  two  other  members, 
who  shall  be  elected  at  the  regular  meeting  of  the  conference,  shall  form  the 
executive  committee  to  carry  out  the  work  of  the  conference  between  meetings. 
Other  committees  shall  be  appointed  by  the  conference  or  by  the  executive  com- 
mittee, as  is  found  desirable. 

Article  VII. 

The  secretary-treasurer  shall  also  be  secretary  of  the  executive  committee 
and  shall  perform  such  duties  as  may  be  found  necessary. 

The  corresponding  secretary  shall  collect,  analyze,  and  report  to  all  State 
sanitary  engineering  divisions,  data  on  the  prevailing  and  proposed  activities 
in  sanitary  engineering  of  probable  interest  to  them,  and  shall  perform  such 
other  duties  as  the  executive  committee  may  require  of  him. 

Article  VIII. 

The  time  and  place  of  the  next  meeting  may  be  fixed  at  any  session  of  the 
conference,  or  may  be  made  suliject  to  the  call  of  the  executive  committee,  pro- 
viding chief  sanitary  engineers  of  at  least  10  States  signify  their  intention  of 
attending  such  meeting. 

Article   IX. 

Amendments  to  the  constitution  shall  be  voted  on  at  sessions  of  the  confer- 
ence, and,  if  approved,  shall  then  be  presente<l  by  letter  to  all  members  of  the 
conference  for  vote,  an  affirmative  vote  of  two-thirds  of  the  members  of  the 
conference  being  required  for  adoption. 

It  was  moved,  seconded,  and  passed  that  the  proceedings  of  the 
meeting  be  printed  and  distributed  to  all  the  members  of  the  con- 
ference. 

The  conference  elected  the  following  officers :  Mr.  Emerson,  Penn- 
sylvania, chairman:  Mr.  Dittoe.  Ohio,  vice  chairman;  Mr.  Horton, 
New  York,  secretary. 

The  executive  committee  chosen  consisted  of  Mr.  Emerson,  chair- 
man:  Mr.  Dittoe,  Mr.  Horton,  Mr,  Wbittaker,  and  Mr.  Simons.  Mr. 
Mendelsohn  was  retained  as  corresponding  secretary. 
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Mr.  Emerson  delivered  an  address  outlining  plans  for  the  next 
conference  meeting  and  the  work  in  the  meantime. 

A  discussion  was  held  on  the  program  for  the  next  meeting  of  the 
conference,  it  being  decided  that  a  letter  should  be  sent  each  State 
sanitary  engineer  six  months  before  the  meeting  requesting  sugges- 
tions regarding  the  program.  A  program  consisting  of  a  series  of 
limited  discussions  on  topics  chosen  by  the  members  was  found  most 
satisfactory. 

A  discussion  was  held  on  practices  of  engineering  firms  engaged 
in  sanitary  engineering  construction  work,  also  on  the  regulation  of 
mausoleums  by  State  health  departments. 

The  conference  then  adjourned. 
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